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MO PAU

A. TINH CAP THIET CUA BE TAI NGHIEN CUU

Trong vong 70 ndm qua nhiét d6 trung binh nudc ta ting 0,7 °C, muc
nude bién da dang 1én 20 cm. Nhimg nam gan ddy sé dot khong khi
lanh giam han, s6 con bdo manh c¢6 xu huéng gia ting va dién bién
hét strc bat thuong. Mua bio két thiic mudn dan. Tir nim 1997 dén
nay & dong bang Nam bo nhiéu lan c¢6 bio 16n. Theo Kich ban bién
ddi khi hau, nudce bién dang cho Viét Nam, dén ndm 2100 muc nude
bién & Viét Nam c6 thé dang tir 65 cm dén 100 cm, gy ngép khoang
5.000 km* & PBBB va 20.000 km® & dong bang song Ciru Long.
Cong trinh thuy loi da xay dung & PBBB va HTTN Nam Thai Binh
trong nhiéu nim qua méi chi hudng vao muc tidu chinh la dam bao
yéu cdu cho néng nghiép, chua chi trong dén yéu ciu cp thoat nudc
cho cac khu vuc d6 thi, cong nghiép va nudi trong thuy san. Phan 16n
céc cong trinh nay chua dap ung duoc yéu cau tiéu cho nong nghiép.
Bai thé khi c6 thém nhu cau tiéu nude cho cac khu vuc noi trén va
tac dong cia BDKH, nudc bién dang thi thi mau thuin giita nhu cau
vé tidu v6i kha ning tidu nude cla cac cong trinh nay cang tré nén
cing thang hon.

Vi vay dé tai: “Nghién civu sw bién doi ciia nhu cau tiéu va bién phdp
tiéu nuwéc cho hé thong thiy néng Nam Thdi Binh c6 xét dén anh
huong cua bién doi khi hdu toan cau” d3 duge dé xuét nghién ctru.

B. MUC TIEU NGHIEN CUU CUA PE TAI

Xac dinh duogc su bién d6i yéu cau tiéu nudc (h¢ sb tiéu, téng lugng
nudc tidu, thoi gian tidu) va dé xuat bién phap tiéu nuéc cho hé thong
thity nong Nam Théi Binh do anh huéng cua BDKH toan cau.

C.POI TUQNG VA PHAM VI NGHIEN CUU UNG DUNG

- Pi twong nghién ciru 1a yéu cau tidu va cac bién phap tiéu nudc
mat do tac dong cuia su thay dbi cac yéu t tu nhién va xa hoi.

- Pham vi nghién ctru tng dung 1a HTTN Nam Thai Binh.

D. NQI DUNG VA PHUONG PHAP NGHIEN CUU

D1. N¢i dung nghién ciru

Yéu cau tiéu va giai phap tiéu nuéc cho cac HTTL ving anh huéng
tridu do tac dong ctia bién d6i khi hau va nudc bién dang.

D2. Phuong phap nghién ctiru

Pi sir dung cac phuong phap nghién ctru sau: i) Phuong phap ké
thira; ii) Phuong phép diéu tra thu thap va danh gia; iii) Phuong phap
phan tich tdng hop; iv) Phuong phép sir dung mé hinh toan thity vin,
thay luc

D3. Dia diém nghién ctru ciia dé tai

Hé théng thay néng Nam Thai Binh.

E. NHUNG PONG GOP MOI CUA LUAN AN

- Ké tir ngay Kich ban bién ddi khi hau, nudc bién dang cho Viét
Nam dugc chinh phii Viét Nam cong bd, day 1a cong trinh khoa hoc
dau tién nghién ciru k§ vé BDKH cho mét ving cu thé cia nudc ta.
Két qua nghién ctru di dwa ra cac s liéu dinh lugng minh chimg mirc
d6 bién ddi cac yéu té khi hau, thiy vin & PBBB va HTTN Nam
Théi Binh tir nira cudi cta thé ky XX dén nay va anh hudng ciia bién
d6i d6 dén quan 1y, van hanh khai thac cong trinh thuy loi.

- La cong trinh khoa hoc dau tién nghién ciru sau vé hé sb tiéu va co
s& khoa hoc ctia giai phap loi dung kha ning trit va diéu tiét nude cua
ao hd dé hiéu chinh gian d6 hé sb tiéu cho cac hé thng thuy loi.

- Pinh luong duoc mic do bién doi hé sd tiéu, yéu cau tiéu va bién
phap tiéu cho HTTN Nam Thai Binh c6 xét dén anh huéng cia bién
dbi khi hau va nudce bién dang.

- Xac dinh dugc pham vi, muc d6 ngédp lut do anh hudng cua muc
nuée bién dang dén HTTN Nam Théi Binh tuong mg voi cac mbc
thoi gian cua kich ban bién doi khi hau di cong bd.

- Pua ra cac giai phap co ban dé han ché mirc d6 ngap lut va thich
mg v6i bién doi khi hau toan cdu cho HTTN Nam Théi Binh theo
timg giai doan tir nay dén nam 2100.

- Xay dung duogc phuong phap luan nghién ciru anh huong cua
BDKH d6i voi hé s6 tiéu va yéu cau tiéu nudc cho mot HTTL cy thé.



Chuong 1
TONG QUAN

1.1. TONG QUAN TiNH HINH NGHIEN CU'U TREN THE GIOI

Céc cong trinh nghién ctru quy mé toan cau vé BPKH da duoc tién
hanh tir ddu nhitng nam 1990. Hoi nghi qudc té do Lién hiép qubc
triu tap tai Rio de Janeiro nam 1992 da thong qua Hi€p dinh khung
va Chuong trinh hanh dong qudc té nhim ciru van tinh trang “x4u di”
nhanh chong cua khi quyén trai dat. TS chic lién Chinh pha vé
BDKH cua Lién hi¢p quéc (IPCC) da dugc thanh lap. Nghi dinh thu
Kyoto dd dugc nguyén thu 165 qubc gia trong d6 c6 Viét Nam phé
chudn va c6 hiéu luc tir 10/02/2005. Theo IPCC, tir 1920 - 2005 nhiét
d6 trung binh bé mit trai dit da 4m 1én gan 1 °C va dy bao dén cubi
thé ky XXI s& tang thém tir 1,4 dén 4 °C, muc nuéc bién s& ding
thém tir 28 cm dén 43 cm, i da c6 thé 1én t6i 81 cm. Cac nha khoa
hoc Anh du bao muc nuéc bién cudi thé ky XXI ¢co thé tang thém
163 cm. UNDP canh béo néu muc nudc bién dang 1én 1,0 m, Viét
Nam sé& c6 45 % dién tich d4t nong nghiép & DBSCL s& bi ngap; Ai
Cap c6 khoang 4.500 km® dat ngap; Bangladesh c6 khoang 18 % dién
tich dit ngép...Theo IPCC, 10 thanh phd bi de doa nhidu nhat boi
BbKH gém Calcutta va Bombay cuia An DP9, Dacca cua Bangladesh,
Thuong Hai, Quiang Chau ciia Trung Qudc, TP.H6 Chi Minh ctia
Viét Nam, Bangkok cua Thai Lan va Yangon cua Myanmar. Theo
cac nha khoa hoc, cc giai phap han ché tinh trang bién dbi khi hau
toan cau can di theo hai huéng sau: thtr nhat 14 lam giam tic dong
cta BDKH va tht hai 1a thich ung véi BbDKH.

Tai Nhat Ban cac nha khoa hoc udc tinh néu muc nudce bién taing 1 m
s& c6 khoang 90 % sd bdi bién clia nudc nay bi mét va san luong laa
giam 50 % va b Moi truong di dé xuat v6i Chinh phii khoan ngén
sach trén 64,5 ty USD dé dbi ph6 v6i muc nudce bién dang. Trung
Qudc dang xem xét xdy dung hé thong dé kién c¢b doc sudt bd bién
ctia nude ndy. Tai Anh, co quan Mbi truong cua chinh phu dé xut

mot khoan ngén quy 8 ti USD dé nang cap hé thong dé song Thame
va hang nam cin khoang 1,2 ti USD dé quan 1y lii. O Bangladesh,
Chinh phti ¢6 chwong trinh dau tu 6,5 triéu USD dé ddi pho véi cac
ving dat ven bién ngay cang bi nhiém min va dé xuit dy 4n ning cao
800 km dudng bo 1én tir 0,5 m dén 1,0 m so v&i mire hién tai dé tranh
bi ngdp do nudc bién dang véi chi phi khoang 128 ti USD. Ngay
11/5/2008 tai cudc hop ctia cac B truong khéi G8 dién ra tai Niigata
(Nhat Ban), van d& BPKH toan cau di duge chon lam chi dé chinh
trong chuong trinh. Tai Hoi nghi thuong dinh G8 dién ra tai
Hokkaido (Nhat Ban) tir ngay 7 dén 9/7-2008, cac nudc niy da thoa
thuan dau tu hon 10 ti USD cho hoat dong nghién ciru va phat trién
cong nghé chdng nguy co néng 1én toan cau. Theo d6, nhiing cude
nghién cuu choén khi CO, vao long dat duge cac nha khoa hoc trén
thé gi6i chinh thirc thong qua. Ciing tai hoi nghi G8 néi trén, muc
tiéu giam thiéu khi nha kinh dugc dit ra cho timg qudc gia tir nim
2013. Vi véy viéc xdy dung mot "Chuong trinh muc tiéu qudc gia
tmg ph6 véi BDKH va nudc bién dang" 1a vin dé hét stc cip thiét,
ma cac qudc gia, trong d6 c6 Viét Nam phai chung tay tmg pho.

Trong nghién ciru ctia IPCC, UNDP vé céc kich ban BDKH thi hé
thdng cac mé hinh toan khi dong hoc khi quyén, mé hinh thuy dong
luc hoc cho cac dai duong dugc xay dung va su dung dé danh gia
dinh lugng tac dong cia BDKH dén khi hau toan cu, muc nudc cac
dai duwong trén thé gioi. Nghién chu gan diy dwoc Hiép hoi cac
truong dai hoc cong bd tai Truong dai hoc Copenhagen thang 3/2009
cho thay nhiéu kha ning tac dong cua BDKH trong thé ky XXI s&
tram trong hon nhing con s6 du béo ciia IPCC da cong bd nam 2007.

1.2. TINH HINH NGHIEN CUU O TRONG NUGC

Ngay 9/9/2009 B6 Tai Nguyén va Mai truong di chinh thirc cong bd
ba kich ban BPKH, nuéc bién dang cho Viét Nam trong thé ky XXI
theo cac trudng hop phat thai trung binh, thdp va cao. Theo dé dén
cudi thé ky XXI, myc nudc bién co thé s& dang thém 65-75-100 cm



so v6i thoi ky 1980 - 1999. Kich ban ciing cho biét tai PBSCL néu
nude bién dang 65 cm thi dién tich ngap 1a 5.133 km?, chiém 12,8 %;
néu dang 75 cm, ngap 7.580 km?, chiém 19%; dang 100 cm thi dién
tich ngp 1a 15.116 km?, chiém 37,8 % dién tich ving dong bang.
Luan an da gidi thiéu khai quat 14 cong trinh khoa hoc c6 li€n quan
dén tiéu nude va BDKH & Viét Nam va cho biét két qua dat dwoc cua
cac cong trinh nay con rat han ché, hau hét déu su dung du bao cua
IPCC, UNDP, WB c6 dé cap dén ving Pong Nam A va Viét Nam
nhung ¢ mirc do so bo trén pham vi rong. Nhitng van dé sau day co
lién quan dén dé tai nay van chwa dugc nghién ciru giai quyét:

- Chua nghién ctru chi tiét mirc d6 bién ddi cac yéu td khi twong
thity van trén cac luu vuc song, dic biét 1a didn bién ché do thuy
dong lyc dong chay ving ha luu, ving cira song ven bién cho cac luu
vuc séng ¢ Viét Nam trong d6 c6 luu vuc song Hong — song Thai
Binh ciing nhu cic tac dong cua nd dén hé thong tidu thoat nude va
hé thdng cong trinh phong chéng thién tai;

- Chua nghién ctru chi tiét BDKH tac dong cu thé dén thay ddi
nhu cau tiéu thoat nude do ting luong mua tiéu trong mua mua;

- Chua c6 cong trinh khoa hoc ndo nghién ciru sy bién doi cta

nhu cdu tiéu nude va bién phap tiéu thoat nude cho ving déng bing
chau thé néi chung va Hé théng thuy nong Nam Thai Binh noi riéng
dudi tac dong ciia BPKH toan cau.
Cubi ciing Luén an két luan: Céc cong trinh khoa hoc di cong bd méi
chi tap trung xay dung céac kich ban BDKH, tim kiém giai phép han
ché tinh trang x4u di cta khi hdu toan ciu va thich Gmg véi BDKH.
Cho dén nay van chua c6 ai cong bd két qua nghién ctru lién quan
dén bién ddi hé sb tiéu, yéu ciu tiéu cho cac hé thdng thity loi do anh
huéng ciia bién d6i khi hau va nudc bién dang. Day 1a co sé quan
trong dé hinh thanh d& tai luan an“Nghién ciru sw bién déi ciia nhu
cau tiéu va bién phdp tiéu nuée cho hé thong thiy néng Nam Thdi
Binh ¢6 xét dén anh huong ciia bién doi khi hdu toan cau”.

Chuong 2
BIEN POI KHI HAU O PONG BANG BAC BQ VA TAC
PONG CUA CHUNG DPEN TIEU THOAT NUGC

2.1. KHAI QUAT CHUNG

DBBB gom 10 tinh, thanh ph c6 tong dién tich tw nhién 1.486.250
ha trong d6 trén 760.000 ha dat néng nghiép, dan sb trén 18,6 triéu
ngudi. Nam Thai Binh 1a mdt trong 22 vung thuy loi cia PBBB.

2.2. BIEN POI KHi HAU

Luan an st dung tai li€u cua 12 tram khi tugng c6 tai li¢u quan tric
lién tuc tir nim 1956 toi nay. Két qua nghién ciru cho thiy tir nim
1960 dén nay, nhiét do trung binh niam di ting 0,4 °C dén 0,6 °C.
Giai doan 1971-1990 mdi nam d6n nhan 29 dot khong khi lanh, dén
giai doan 1991-2000 giam xudng con 24 dot, giai doan 1994-2008
chi con 15-16 dot rét mdi nam. PO 4m twong doi trung binh thang c6
xu huéng thap dan. Bién dong vé bdc hoi khong rd rang. Tir nim
1961-1990 s6 gid nang c6 xu thé ting nhung tir 1991 dén nay lai c6
xu hudng giam. S6 tran bio xuét hién & Bién Pong da ting nhung sb
dd b vao DBBB lai giam. Mua bao két thiic mudn dan, quy dao cla
bdo rat bat thuong, sb tran bdo xuét hién sdm vao thang 5, 6 c6 xu
hudng nhiéu hon, sé tran bio xudt hién mudn va rat mudn lai c6 xu
huéng ting. Bién dong vé luong mua nim khong rd nét nhung luong
mua trung binh céc thang mua kho giam nhiéu con cac thang mua
mua lai ting manh. S6 ngay mua phin ciing giam tir 30 ngay mdi
nim trong giai doan 1961-1990 xudng con 13-15 ngay trong giai
doan tir 1991 dén nay. Mtrc d6 bién dong vé tong lugng cua cic tran
mua 16n nhat thoi doan ngin tai khong 16n nhung lai ting vé& cuong
dd va xuét hién déng thoi trén dién rong da lam tang nhu cAu tiéu.

2.3. BIEN POI CHE PQ THUY VAN

- Dong chady trung binh thang thoi ky 1988-2008 giam so voi thoi ky
1956-1987 (thang 11 giam 506 m’/s, thang 12 giam 276 m?/s, thang 1
giam 76,2 m’/s) nén muc nude trung binh thoi ky 1988 - 2008 giam



manh so véi thoi ky 1956-1987. Tir ndim 2004-2005 dén nay muc
nudc trung binh mua can tai Ha Noi luén thdp hon mirc trung binh
nhiéu ndm da gay kho khan cho viéc lay nuéc ¢ ving ha luu.

- Myc nudc trung binh va muc nudce 16n nhét cic thang mua i ving
ha luu song Hong c6 xu thé ting trong thoi gian gan day.

2.4. TAC PONG CUA BIEN POI KHI HAU TOI VAN HANH TIEU
NUGC TRONG CAC HE THONG THUY LQI

Két qua tinh toan cho thoi diém nam 2020 nhu sau:

Khi xdy ra mua I6n va lii 16n dat tan suat thiét ké 10 % két hop vai
hién tugng nudc bién dang theo du bdo thi dén nam 2020, cac khu
vuc dang tiéu bang dong luyc nhu hién nay néu khong c6 giai phap kip
thoi nang cap may bom di c6 dé chung lam viéc on dinh véi muc
nudc cao thi s€ co6 khoang 450.000 ha bi ngap do cac tram bom da co
khong thé hoat dong dugc. Cac ving tiéu ty chay nhu hién nay s& c6
thém khoang 270.000 ha bi ung ngap. Hay néi mot cach khac, dén
nam 2020 ving tiéu bang dong luc & dong bang Bic Bo s& dugec mo
rong thém it nhat 1a 270.000 ha.

Bdng 2.29: Tdc dong ciia bién doi khi hdu dén tinh hinh ngdp ting

Cao do Dién tich Dién tich
Kich béan chan, dinh | ngdp ngoai | ngap trong

triéu (m) dé (ha) dé (ha)
- Vung ngdp hoan toan -1,5 1432 2.013
- Vung ban ngép +1,5 24.136 157.781
Muec nwéc bién dang 1én thém 0,33 m:
- Viungngdphoantoan | -1,17 15.168 88.207
- Vungbanngap 1,83 33.105 227.355
Muec nwéc bién dang 1én thém 1,0 m:
- Vung ngdp hoan toan -0,5 28.904 174401
- Vung ban ngép +2,5 43.433 321.998

Chuong 3
YEU CAU TIEU VA CAC YEU TO ANH HUONG

3.1. QUA TRINH BIEN POI HE SO TIEU O PONG BANG BAC BO
Luan 4n gidi thiéu bang tém tit qua trinh thay doi hé sb tiéu ¢ 22 hé
thong thity lgi 16n & DPBBB qua cac thoi ky lich sir va timg giai doan
phat trién kinh té - xd hoi ciia dat nudc duoc (thoi ky trude nim
1954, 1954-1973, 1973-1995 va hién nay).

3.2. CAC YEU TO ANH HUONG DPEN HE SO TIEU

Luan an da khai quat thanh hai nhém yéu t6 anh huong dén hé sb
tiéu, phan tich co s& khoa hoc va mic do tac dong cua cac yéu td do:
Nhom yéu té ty nhién gdm: i) vi tri dia 1y, ii) ddc diém mua gdy ung,
iii) ddc diém thuy triéu, iv) ché d6 muc nudc tai noi nhan nudc tiéu,
v) dic diém yéu t6 dia hinh, vi) dic diém yéu t6 thd nhudng va ché
d6 nudc ngam tang nong. Nhém yéu td kinh té - xa hoi gom: i) su
phat trién nhanh chéng vé kinh té va ii) quan 1y khai thac. Con ngudi
nén tap trung han ché anh hudng cua cac yéu td bat loi c6 tinh chét
cht quan bang bién phap thity loi, ndng nghiép, 1am nghiép, quan ly
con cac yéu tb bét loi mang tinh khach quan nén hudng vao cac giai
phép thich nghi va ung pho.

3.3. PHAN LOAI POI TUQNG TIEU

Ché d¢ tiéu phu thudc vao dac diém tirng vung, co cAu st dung dat,
loai ddi tuong tiéu c6 mat trong hé théng tiéu. Ludn an da xay dung
co so ly luan vé phéan loai phan loai ddi tuong tiéu nudc, phan tich co
s& khoa hoc, yéu cau tiéu cho ting loai dbi tuwong tiéu sau: i) ti€u cho
néng nghi€p; ii) ti€u cho thanh thi; iii) tiéu cho nong thon; iv) ti€u
cho khu c6ng nghiép va lang nghé va v) tidu cho céc loai dat khac.
3.4. PHUONG PHAP TINH TOAN HE SO TIEU VA HIEU CHINH
GIAN PO HE SO TIEU

3.4.1. Phwong phap tinh toan hé sb tiéu

Luan 4n dé gi6i thidu ki co s khoa hoc, phwong phép tinh toan hé sb
tiéu cho timg loai ddi twong tidu nudc va hé sd tiéu so bd cho cac



HTTL c6 nhiéu d6i twong tiéu nudc dé 1am co so tinh toan hé sb tiéu
va yéu cau tiéu cho HTTN Nam Thai Binh.
3.4.2. Phuong phap hi¢u chinh giin db h¢ s tiéu
3.4.2.1. Co s6 khoa hoc cia gidi phap lgi dung khd ndng trit nuwoc
ciia ao hé dé hi¢u chinh giin do hé sé tiéu.
Khi tinh toan hé sb tiéu cho cac ddi twong tiéu nude khong phai 1a laa
nuéc, ap dung cong thirc tong quét (3.2) :

qi= € -2 (Usha) (3.2)

8,64

Trong d6: Pi 1a tong lugng mua roi xudng trong thoi gian tinh toan ti;
C 1a hé sb dong chay cua dién tich can tiéu, C < 1,0. Véi dbi tuong
tiéu nude 1a ao ho, hé s6 C ap dung nhu sau:
1) Vi ao ho thong thwong (ao hé khéng cé cong trinh diéu tiét
nuwde chii dpng): C = 0,20 — 0,25. Ao hd trong trudng hop nay khong
thé trit thém nudc dé hiéu chinh gian do hé s tiéu.
2) Véi cdc ao hé chuyén canh nuéi trong thiiy sin: Toan bd luong
nude mua roi xudng ao hd bit budc phai tiéu ngay ra ngoai dé tranh
tran bo va bao v¢ thuy san. Do vay C = 1,0.
3) Véi cdc ao ho diéu hoa (ao hé cé cong trinh diéu tiét nuwéc chii
déng): Kha ning trir nudc va diéu tiét nudc trén luu vyc tiéu phu
thudc vao tong dung tich diéu tiét cua cac ao hd nay. Hinh 3.3 gidi
thiéu khai quat so dd muyc nudc trit trong cac hd diéu hoa:
- Po sau cong tac hay dung tich cong tac cta hd dao dong tir muc

N\ MNmax nuée 16n nhat (MN max) dén muc
Wt Hira / nuée thip nhat (MN min).

MN min Xp - Trudce khi xudt hién tran mua thiét
ké, muc nuéc trong hd duy tri &
mirc thép nhit (MN min).

Hinh 3.3 - Toan bg lugng nudc mua (Xp) cua

tran mua duoc trit lai trong hd va s& tiéu vao nhing ngay cudi cing
cua dot tiéu (nhitng ngay khong mua): nhitng ngay mua C = 0,0.
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- Nhitng ngay tiéu cing thing hd s& trit lai mot phan lwong nude can
tiéu cua luu vuc dé giam nhe hé sb tiéu (phﬁn dung tich Wy tuong
ung voi do sau Hyy trong so dd hinh 3.3). Toan bd lugng nudc nay s€
dugc tidu hét vao nhitng ngay c6 yéu ciu tiéu khong cing thang va
nhiing ngay cudi cua dot tiéu. Nhu vay hé sé tiéu ctia hd didu hoa
trong gian dd hé sb tiéu so bd nhu sau:

+ Trong thoi gian mua: qi=0

+ Hai ngay cudi cung cua dot tiéu:

g = %; (3.14)

3.4.2.2. Yéu cau ky thudt ciia cdc ho diéu hoa
a) Muyc nudc 16n nhit dugc phép trir trong hd phai thap hon muc
nude trong kénh chuyén nude vao ho trir.
b) Muyc nudc thap nhat trong hd phai cao hon muc nude trong kénh
chuyén nudc tir ho ra khoi khu tiéu trong thoi gian tiéu.
¢) C6 hé théng cong trinh chuyén nudc vao hd va dua nude tir hd ra
hé théng tiéu nudc van hanh cha dong.
Mtic d6 giam nho hé sb tiéu cta luu vuc sau khi da trit bét mot phﬁn
luong nudc can tiéu vao cac hd, duoc xéac dinh theo cong thuc sau:
n
> Aq,, = ZM (Is.ha)  (3.15)
a 8,64
Trong do:
> Ag,, : Tongh¢ sb tiéu cua luu vuc ¢6 thé giam nho (I/s.ha);
Hry : Chiéu sau trit nude thiét ké cua ho trit thir i (mm);
Hrki= Hygi- 2ho  (mm)
ay . Tylédién tich ho trit nudce tha i so véi téng dién tich luu vuc.
a)ti

W

Ol =

Hygi : Chiéu sau trit theo hinh 3.3 ciia hd thir i trong luu vye (mm)
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>ho : Tong ton thit do ngdm va bdc hoi trong thoi gian trit nude va
tiéu nudc (mm).

o Dién tich hd trit thi i.

oy Téng dién tich luu vuc tiéu.

3.4.3. Xac dinh hé so tiéu thiét ké ctia hé thong thiy loi
Heé s6 tiéu thiét ké cta luu vuc (hay hé thong thuy loi) sau khi d st
dung cac hd diéu hoa dé diéu tiét lugng nudc can tiéu xac dinh theo

cong thirc tong quat sau:

Z q_/ - Z Aqlrn
== =" (3.16)

n
Trong do:
qu : Hé s tiéu thiét ké cua luu vue (I/s.ha).
g : Heé sd tiéu cua luu vuc tai ngdy mua 16n thir j (ngay phai trix
nude vao hd didu hoa).
n : SO ngay c6 mua 16n phai trit nuéc vao ho diéu hoa.
Ghi chi: i) Tong hé s6 tiéu cia luu vuee duge tiéu thém vio nhimg
ngdy cé yéu cau tiéu khéng cang thing bang tong hé sé tiéu dwge triv
lai trong cdc ho diéu hod; ii) Lwong nwée thdo ra khéi hé diéu hoa
khéng 16n hon lwong mede triv lai trong ho, iii) Hé s tiéu cia heu
viee tai nhitng ngay tiéu nwée tie ho diéu hoa ra hé thong tiéu trong
gidn do hé sé tiéu khong lon hon hé 6 tiéu thiét ké dd xdc dinh theo
cong thire (3.16).
3.5. NGHIEN CUU LUA CHON MO HiNH MUA TIEU THIET KE
Luan an di giéi thiéu mot s6 khai niém vé mo hinh mua tiéu thiét ké,
mé hinh mua dién hinh, phuong phép Iya chon mé hinh trén muwa
dién hinh phu hop voi didu kién cu thé cua timg ving va két ludn:
a) Tran mua thiét ké tiéu cho nong nghiép nén chon 5 ngay c6 dinh
roi vao ngay thtr hai hodc thir ba cta trdn mua. Tinh toan hé sb tiéu
cho ltia nén tinh voi truong hop xudt hién mua thiét ké, cong trinh
bao dam tiéu hét trong giai doan sinh trudng bt loi nhat: khi lta moi
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cdy bén ré hdi xanh gip mua Gmg véi tan suat xuat hién 16n hon tan
suét thiét ké khong bi mét tring hodc anh hudng tdi ning sut.

b) Tinh toan hé sd tiéu cho cac KCN va d6 thi nén sir dung dang mo
hinh mua tiéu 4p dung chung cho ca hé théng thuy lgi (co cliing tan
sudt, cung tong lugng mua, s6 ngay mua, dang phan phdi luong mua
ctia tran mua thiét k&) nhung mo hinh phén phdi mua phai 13y theo
gio cho cé trdn mua va hé sd tiéu ciing duoc tinh theo gio.

c) Bdi véi cac ddi tugng tidu nude khac, tuy timg truong hop cu thé,
¢6 thé ap dung md hinh mua thiét ké tiéu cho noéng nghiép hoic ap
dung cho khu d6 thi va khu cong nghiép tap trung.

3.6. KET QUA TINH TOAN MO HINH MUA TIEU THIET KE

Bdng 3.6: M6 hinh mira tiéu 5 ngay lém nhat, tan sudt 10% dp dung
cho mot s6 tram dai biéu viimg dong bang Bdic Bj

Ngay M hinh phan phéi mua tiéu .thiét ké theo tram do (mm)
Hai Hung Ha Phu Nam Ninh Thai
M3 Dyong| Yén | Pong | Ly | Pinh | Binh | Binh
1 11,55 7,96 | 139,55 | 18,29 | 214,06 | 239,26 | 77,72
2 78,28 | 165,77 | 15,31 | 144,68 | 110,51 | 93,59 | 172,95
3 150,05 | 100,69 | 19,23 | 130,23 | 19,41 9,93 | 40,92
4 90,59 | 40,30 | 126,02 | 105,28 9,36 | 12,73 | 108,84
5 231 ] 19,04 | 11539 | 11,64 | 43,71 | 125,04 | 20,41
Téng | 332,78 | 333,76 | 415,50 | 410,12 | 397,05 | 480,55 | 420,84

3.7.NHAN XET VA PANH GIA

1) Phét trién kinh té - xa hoi va BPKH 13 nguyén nhan chinh lam
bién d6i hé s6 tiéu & PBBB theo hudng ngay mét cao hon, yéu cau
tiéu nudc ngdy mot cip bach hon.

2) Ché d6 tiéu phu thudc vao nhiéu yéu td, ca tu nhién va kinh té - xa
hoi nhu vi tri dia ly, ddc diém mua gdy tng, ddc diém thuy tridu, ché
d6 muc nudc tai noi nhan nudc tiéu, dic diém dia hinh, dia chat, tho
nhuong, dac diém co céu st dung dét, cac loai d6i tuong tiéu nudc co
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mat trong hé thdng tiéu.Yéu ciu tiéu cua timg ddi trong tiéu nudc va
clia ca vung tiéu thé hién bang hé s6 tidu va gian dd hé sb tiéu.

3) Yéu cau tiéu va ty 1¢ dién tich cua timg loai d6i tugng tiéu nudc c6
mat trong hé théng thuy loi so voi téng dién tich can tiéu cta hé
thdng d6 c6 anh hudng rat 16n dén hé sb tiéu thiét ké. Muc do giam
nho hé s tiéu phu thudc vao muc dich st dung, ty 1¢ dién tich mat
nuée, do sau trit nude va dung tich trir nude cta cac hd diéu hoa
trong HTTN.

4) Mua 1a mét trong nhing yéu t6 quan trong nhat anh hudng c6 tinh
chat quyét dinh dén hé sb tiéu. Vi dac diém dia 1y tu nhién cua dong
béng Bic Bo va HTTN Nam Thai Binh, trong tinh toan xac dinh mo
hinh mua tiéu thiét ké nén chon mua 5 ngay c6 dinh roi vao ngay thi
hai hodc thr ba cua trin mua. Véi tai li€u mua ngay da thu thap tu
nam 1956 dén nam 2008, Ludn 4n ciing phén tich va tinh toan xac
dinh duge cac mod hinh mua tiéu thiét ké ap dung cho céac khu vuc
riéng biét cia ving DPBBB trong d6 c6 HTTN Nam Thai Binh.

5) Hién nay PBBB da hinh thanh 22 vung thdy 1¢i c6 quy md va bién
phép tiéu khac nhau, dam bao tiéu chii dong trén 903.000 ha. Van
con khoang 30.000 ha chua c6 cong trinh tiéu. Trung binh modi nim
DBBB ¢6 trén 100.000 ha dit canh tac bi Ging trong sb d6 mat tring
chiém khoang 15 % - 20 %. Do phat trién nhanh vé& kinh té - xi hoi
va cac bién dong cua tu nhién ma dién tich ti€u tu chay trén cac vung
thuy loi bi thu hep dan con tiéu béng dong lyc ngay mot nhiéu 1én. So
v6i cach day 10 nam tong dién tich tiéu ty chay cta 22 ving di giam
trén 94.000 ha (nhimg ndm cudi cua thé ky XX c6 568.575 ha tiéu tu
chay, hién nay chi con 474.452 ha, bang 41,77 % dién tich can tiéu).
Néu myc nudc bién dang cao nhu du bao thi dén cudi thé ky nay toan
bd DBBB s& phai tiéu hoan toan bang dong luc.
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Chuwong 4
ANH HUONG CUA BIEN POI KHi HAU PEN YEU CAU
TIEU NUOC TRONG HTTN NAM THAI BiNH VA PE XUAT
GIAI PHAP UNG PHO

4.1. GIOI THIEU KHAI QUAT VE HTTN NAM THAI BiNH

Nam Thai Binh 1a mét trong 22 hé thong thiy loi 1on & PBBB c6
dién tich ty nhién 66.985 ha trong d6 dién tich can tiéu 59.782 ha, dat
néng nghiép 42.915 ha, bao gdm huyén Vii Thu, Kién Xuong, Tién
Hai, mot phan thanh phd Thai Binh ndm phia nam song Tra Ly. Hién
nay hé thong c6 49.347 ha tiéu tu chay ra bién qua céng Lan 1, Lan 2
va cac cbng tiéu & ha luu song Hong, song Tra Ly. Tiéu dong luc c6
10.435 ha & ven song Hong va séng Tra 1y. Song Kién Giang dai
53,64 km 1a tryc tiéu chinh. 19 kénh nhanh ni véi song Kién Giang
c6 tong chidu dai 166,64 km. Hang nim HTTN nay c6 trén 10.000 ha
laa bi tng, hang ngan ha bi mét tring. C6 nhiéu nguyén nhan giy ung
nhung c6 thé khai quat lai thanh cic nguyén nhén sau: i) Yéu t6 bdt
loi cua ddc diém dia hinh vung tiéu; ii) Tac dong cua bién doi khi
hdu toan cau; iii) Anh hwéng cia bdo va dp thap két hop véi muc
niede cao tai noi nhdn nude tiéu; iv)Qud trinh phat trién kinh té - xa
héi da lam thay d6i nhu cau tiéu nuéc theo huwéng ngay mét khan
triwong va triét dé hon; v)Sw xuong cdp va han ché vé nang lyc tiéu
clia cdc cong trinh di cé lam anh hwéng dén ning luc phuc vu ciia
cdc hé thong thiy loi; vi) Cong tac t6 chirc quan 1y khai thdc va béo
vé cong trinh con nhiéu han ché lam anh huwong dén hiéu qua phuc vu
ctia hé thong tiéu.

Tinh dén 5/2008 tong dién tich dit KCN va lang nghé c6 trong hé
thong 1a 730 ha, dy kién dén nam 2020 1a 1.819 ha. Nudc thai tir cac
khu vyc nay déu d6 tryc tiép xudng song Bach va séng Kién Giang

khién cho mdi truong nude bi 6 nhiem rat nang.
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4.2. HE SO TIEU VA YEU CAU TIEU HTTN NAM THAI BiNH

4.2.1. Phan vung tiéu

HTTN Nam Thai Binh chia thanh 3 ving gém: i) Ving tiéu ra séng
Hong c6 tong dién tich can tidu 9 741 ha; ii) Ving tiéu ra séng Trd
Ly c6 dién tich can tiéu 8.732 ha; iii) Ving tiéu tw chdy ra bién qua
séng Lan (luu vuc song Kién Giang) c6 dién tich can tiéu 41 309 ha .

4.2.2. Cac diéu kién rang budc

1) Tai liéu mwa:

+ Hién tai: Lay theo két qua tinh todn & chuong 3 - tram Thai Binh

+ Tuong lai: Két qua nghién ctru cho thdy c6 sy twong dong giita
téng luong tran mua I16n nhit nam véi téng luong mua trong mua
mua. Can cu Kich ban BDKH da cong bd, tam tinh dén nam 2020
tong luong mua tiéu tang 3,1 %, ndm 2050 ting 7,9 % va niam 2100
tang 19,1 % so véi hién nay. Giir nguyén dang phan phdi mo hinh
mua tiéu 5 ngay 16n nhat khéng doi trong sudt thé ky XXI.

2) Kha ning chiu ngip: Gidng lua gieo trong trong HTTN khong
thay dbi. Tinh toan véi truong hop trong khoang thoi gian 30 ngay
sau khi céy xuét hién trAn mua 16n dat tin suét thiét ké. Mirc d6 chiu
ngap dam bao ning suat giam khong qua 5 %, theo tai liéu ctia Vién
Khoa hoc Thuy lgi nhu sau: Ngap 275 mm khoéng qué 1 ngay; ngip
200 mm khong qua 2 ngay; ngap 150 mm khong qua 4 ngay.

3) Hé s6 dong chay: Dé phuc vu nghién ctru, luan an st dung Hé sb
dong chay C cho cac dbi tugng tiéu nudc c6 miat trong cac HTTL:
bit tréng hoa, mau: 0,60; DAt tréng cay xanh, cay an qua: 0,50; it
do thi: 0,95; Pat khu cong nghiép: 0,90; Pét khu dan cu ¢ néng thon:
0,65; Ao ho thong thudng: 0,20; Ao hd chuyén nudi trong thity san:
1,00; H6 diéu hoa: 0,00; Dat khac: 0,60.

4) Ton that do ngam va boc hoi: 2,0 mm/ngay dém.

5) Cac diéu kién rang budc khac: Hé théng tiéu nuéc hoan chinh tir
dau mbi dén mat rudng. Cong trinh ti€u nudc mat rudng la dép tran,
ché do chay tu do. D9 sau 16p nudc mét ruong trude khi tiéu 10 cm.
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6) Co ciu sir dung dit trén hé thong

Nghién ctu sy bién ddi cua hé sd tiéu dudi tac dong cua BDKH (cu
thé 1a bién ddi vé luong mua) theo hai trudng hop sau: i) Co cau sir
dung dét trén hé thong khong thay ddi trong sudt thé ky XXI; ii) Co
céu sir dung dat trén hé thng thay doi lién tuc phu hop véi sy phat
trién kinh té - xa hoi (cong nghiép hoa va do thi hoa néng thon)

Bang 4.13: Hién trang nam 2008 va dw bao co cau sir dung dat (ha)

o ciu SDB Trong | Hoa | Th. | Dan | Pd |Céng Khi Téng
ac .
Ilia | mau | san | cw | thi |nghiép i}

Thoi gian

Nam |Dién tich |35.013|3.344|3.826|5.560|1.000| 730(10.309 59.782

2008 | Ty 1€ % 58,57| 5,59| 6,40| 9,30| 1,67| 1,22|17,24 100

Nam |Dién tich |34.345|3.688|4.107|3.971|2.108|1.819|9.744| 59.782

2020 |Tylé % | 57,45| 6,17| 6,87| 6,64| 3,53| 3,04|16,30 100

Nam |Dién tich | 32.675(4.547|4.809 0]7.601|1.819|8.332|59.782

2050 [Ty 1€ % | 54,66| 7,61| 8,04

12,72 3,04|13,94 100

0
Nam |Dién tich |29.891|5.978|5.978 0(10.137/1.819(5.978|59.782
2100 |Ty1¢ % | 50,00(10,00|10,00 0

4.2.3. Két qua tinh toan

a) O giai doan hién tai hé sd tiéu trung binh 7 ngay tiéu 1a 5,75 1/s.ha,
trung binh ngay 16n nhat trong dot tiéu 1a 11,39 I/s.ha;

b) Néu khong xét dén bién dong vé co chu su dung dét thi hé sb tiéu,
luu Iugng tidu thiét ké ciia cac cong trinh dau méi tiéu va tong lugng
nude can tiéu cia HTTN ting theo ty 18 thuan véi tong luong tran
mua tiéu thiét ké;

¢) Céc cong trinh tiéu da va dang xdy dung nhiing nim gan day déu
ap dung hé s tiéu trén dudi 7,0 I/s.ha, chi dap tng dugc trén 60 %
yéu cau tiéu. Py 1a mot trong nhitng nguyén nhan chinh lam gia
tang dién tich ung ngp trén hé thong thity loi nay.

16,96 3,04|10,00 100
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Bdng 4.14: T(fng hop két qud tinh toan hé 0 tiéu so bé tai mot s6
méc thoi gian theo kich ban BDKH - Truwong hop khéong cé bién dong
Vé co cdu sir dung dit

Mée | HE sb tiéu trung binh ngay tidu thir i (I/s.ha) Ting
thoi rung so voi
ian 1 2 3 4 5 6 7 | binh | 2008
& (%)

18

dién tich ty nhién cua luu vyc tiéu, dén cubi thé ky nay hé sé tiéu
trung binh toan hé thong ciing khéng qua 11,0 I/s.ha.
Bdng 4.19: Qua trinh hé 6 tiéu tai mot s6 moc thoi gian dién hinh
theo kich ban BPKH véi mét s6 phieong dn ty 1é dién tich ho diéu hoa
- Truong hop c6 xét dén kha nang bién dong co cau sir dung dit

2008 | 3,44| 11,39| 8,28| 9,18| 5,34| 1,90| 0,69| 5,75 | 0,00

2020 | 3,55| 11,74| 8,53| 9,47| 5,50 1,96| 0,711 5,92 | 3,10

2050 | 3,70| 12,24| 8,90| 9,87| 5,74| 2,05| 0,74 6,18 | 7,90

2100 | 4,10] 13,56| 9,86/10,94| 6,36 2,27| 0,82] 6,84 | 19,10

Bdng 4.15: chng hop két qud tinh toan hé $6 tiéu so bo tai mot s6
méc thoi gian theo kich ban BPKH - Truwong hop c6 bién dong lién
tuc vé co cau sir dung dat

Mée | HE s0 tiéu trung binh ngay tiéu thir i (I/s.ha) Til‘lg.
thoi rung so voi
ian 1 2 3 4 5 6 7 | binh | 2008
i (%)

2008 | 3,44| 11,39| 8,28] 9,18| 5,34| 1,90| 0,69| 5,75 | 0,00

2020 | 3,71| 12,03| 8,49| 9,61| 5,46| 1,93| 0,70| 5,99 | 4,25

2050 | 4,31| 13,34| 8,76(10,42| 5,58| 1,91| 0,69] 6,43 | 11,91

2100 | 524| 1545 9,33[11,77| 5,88| 1,94 0,70| 7,19 | 25,09

d) Luan 4n da nghién ctru chuyén doi dién tich trong lua nudc thanh
hé diéu hoa véi cac phuong an ty 1& dién tich hd tir 2,0 % dén 4,0 %,
d6 sau diéu tiét nudc trung binh 1,0 m. Két qua tinh toan cho thiy
néu duy tri hé sb tiéu tr 7,0 I/s.ha dén 8,0 1/s.ha nhu hién nay cho dén
sau nam 2020, HTTN Nam Thai Binh phai danh mot quy dét chiém
tir 3,5 % dén 4,0 % dién tich ty nhién dé cai tao thanh ho diéu hoa c6
d6 sau diéu tiét khong dudi 1,0 m (twong dwong véi dung tich diéu
hoa tir 350 m® dén 400 m® nudc trong mét ha dién tich luu vuc). Néu
mirc d6 bién dong vé tong luong mua tiéu va co ciu st dung dat nhu
du bao cua luan 4n, vai ty 18 dién tich hd diéu hoa tir 3,5% dén 4,0%

(‘II;Igl 1:;11(3: H,é 55 ti’éu H¢ s6 tiéu trung binh ngay thir i (I/s.ha)

hoa | gian tinh toan 1 2 3 4 5 6 7

g |Hién|Sobo | 3.41| 11,20| 8,04] 9,00| 5,18| 2,33| 1,15
S 8| nay | Hiuchinh | 341| 8,389| 8,89 889 6,75| 2,33| 1,15
I[E§2020 So bo 3,68 11,83 8,25| 9,41| 529| 2,36| 1,18
= = Hiéu chinh | 3,68 9,52| 9,52| 9,52| 6,23| 2,36| 1,18
< Tzoso So bo 428| 13,13| 8,50[1021| 541| 2,36| 1,19
&g Hiéu chinh | 4,28| 10,82/10,82/10,20| 541| 2,36| 1,19
g < So bo 521| 15,22] 9,05/11,55| 5,69| 2.44| 125
3 |2100 Hiéu chinh | 521| 12,91|11,36/11,55| 5,69| 2.44| 125
& | Higa | Sobd 341 11,15| 7,98| 8,95| 5,14| 2.43| 1,27
S 8| yny | Hiuchinh | 341| 826| 8,26/ 8,67| 8,03| 2,43| 1,27
[ So b 3,67| 11,78 8,19| 9,37| 525| 2,47| 1,30
= 2 2020 Higu chinh | 3,67| 8,89 8,89| 8,89| 7.91| 2,47| 1,30
;) Tzoso So bo 4,27| 13,08| 8,44[10,16| 537| 2,48| 1,32
o3 Hiéu chinh | 4,27| 10,19/10,19(10,19| 6,48| 2.48| 1,32
g < So bo 520| 15,16| 8,98|11,49| 5,65| 2,56| 1,39
s |2100 Hiéu chinh | 520| 12,27|11,87|11,49| 5,65| 2,56| 1,39
£ | Hién | Sobo 3,40| 11,10| 7,92| 8,90| 5,10| 2,54| 1,39
< S| nay | Hiéuchinh | 340| 8,15| 8,15| 8,15 8,15/ 2,95| 1,39
[ So bo 3,67| 11,73| 8,13| 9,32| 521| 2,58| 1,42
= 52020 ey chinh | 3,67 8,57] 8,57 8,57] 8,57 2.69] 1.42
g Tzoso So b 427| 13,03| 8,37[10,11| 532| 2,59| 1,44
o Higu chinh | 427| 9,56/ 9,56| 9,56| 8.17| 2,59| 1,44
g < So bo 5,19| 15,11| 8,91|11,44| 5,60| 2,69| 1,53
3 |2100 Hiéu chinh | 5.19| 11,64|11,64|11,64| 6,14 2,69| 1,53
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Chua ¢6 hd

C6 ho diéu hoa, Hyz=1,0 m
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£ | Hién | Sobo 339| 11,05 7,86| 8,85| 5,06| 2,64| 1,50
< g| nay | Higuchinh | 3,39| 7,91| 7,91| 7,91| 7.91| 3.84| 196
I 0 S0 b0 3,66 11,68| 8,07| 9,27| 5,17| 2,69| 1,54
= 8 Hiéu chinh | 3,66| 8,32| 8,32| 8,32| 8,32| 3,59| 1,54
S N 5050 |59 b0 426| 12,97| 8,31[10,06| 5,28| 2,70| 1,57
“ 3 Hiéu chinh | 4,26| 9,10| 9,10 9,10| 9,10| 2,94| 1,57
';g 5100 |59 b0 5,18| 15,05| 8,84|11,38| 5,55| 2.82| 1,67
Hiéu chinh | 5,18| 11,00[11,00{11,00| 7,82| 2,82| 1,67

¢ | Hién | Sobd 339] 11,01] 7,80| 8.81| 5,02| 2,75| 1,62
S g|trang| Higuchinh | 3,39| 7,66| 7.66| 7,66| 7,66 4,74| 162
12100 | S0 b0 3,65/ 11,63| 8,00 9,22| 5,13| 2,80| 1,65
= @ Hiéu chinh | 3,65| 8,08| 8,08 8,08| 8,08 4,48| 1,65
§:Tf 5050 |59 b0 425 12,92 8,25(10,01| 5,24| 2,82 1,69
¥ g Hiéu chinh | 4,25| 8,85| 8,85| 8,85| 8,85 3,84| 1,69
2 5100 So bd 5,17| 14,99| 8,77/11,32] 5,50| 2,94| 1,81
Hiéu chinh | 5,17| 10,36|10,36(10,36| 9,50| 2,94| 1,81

4.3. TINH TOAN THUY LUC MANG SONG

4.3.1. Lwa chon mé hinh tinh toan thuy luc

bpé phuc vu cho tinh toan thay lyc ti€u, ludn an da nghién ctru cac mo
hinh toan: VRSAP ctia ¢ GS.Nguyén Nhu Khué; SAL cua PGS.
Nguyén Tat Pic; KOD cia GS.TSKH.Nguyén An Nién; WENDY
cua Vién ky thuat Delft (Ha Lan); TLID+ ECOMOD cua Vién Co
hoc thudc Trung tAm Khoa hoc ty nhién va cong nghé qudc gia hop
tac voi GS. Nguyén Kim Pan thudc Vién Dai hoc Caen — Phap; ho
cac md hinh MIKE 21 va MIKE 11 cua Vién Thuy lyc Pan Mach
(DHI). Trén co s& phén tich wu, nhuoc diém va cac thé manh cia cac
mo hinh néi trén, dé tai da chon mo hinh MIKE 11 dé tinh toan.

4.3.2. Két qua tinh toan
Bdng 4.24: Yéu t6 mura tang dnh hudng dén hé s tiéu tiéu ving tir
chay ra bién qua cong Lan cho mét s6 phwong dn ho diéu hoa

Lwong
T Thoi mua Aq Qi = 2,0% |0l = 3,0% | QLire = 4,0%
T| diém | ting (l/s(.lha ting| q tgl(llg q tﬁAl(llg q téAl(llg
(%) (%) ((Vs.ha) %) (1/s.ha) (%) (1/s.ha) %)

a | Trieong hop khéng cé bién dong vé co cau sir dung dat:

1 | Hiénnay | 0,00 [11,39/0,00| 8,89 | 0,00 |8,15|0,00| 7,66 |0.00
2 2020 3,10 [11,74|3,10|9,23 | 3,82 |8,44|3,56|7,95] 3,79
3 2050 7,50 |12,24| 7,50 9,73 | 9,45 | 8,85 8,59 | 8,35|9,01
4 2100 19,10 |13,56|19,10{11,03| 24,07 | 9,93 |21,84| 9,42 22,98
b) |Truong hop cé bién dong vé co cau sir dung dat do tic déng cong

nghiép hoa va do thi hoa noéng thon:

1 | Hiénnay | 0,00 [11,39/0,00|8,89| 0,00 |8,15|0,00| 7,66 |0.00
2 2020 3,10 [12,03|5,62 9,52 | 7,09 |8,57|5,15|8,08| 5,48
3 2050 7,50 (13,34(17,12|10,82| 21,71 | 9,56 [17,30| 8,85 |15,54
4 2100 19,10 |15,45|35,65(12,91| 45,22 |11,64|42,82|10,36|35,25

Badng 4.27: Muc rgwéc tai mot sé vi tri “nuit” trén sé@g truc Kién
Giang theo cac moc thoi gian chinh cua Kich ban bién doi khi hau
doan Khanh . Y 1-Lan2
: Giang Rong

1 HTR 2,13 1,79 1,63 1,57

2 2020 2,19 1,88 1,72 1,68

3 2030 2,26 1,94 1,78 1,73

4 2040 2,31 1,99 1,85 1,80

5 2050 2,37 2,07 1,92 1,89

6 2060 2,44 2,15 2,00 2,00

7 2070 2,53 2,26 2,11 2,10

8 2080 2,62 2,38 2,24 2,20

9 2090 2,73 2,50 2,38 2,30

10 | 2100 2,83 2,62 2,50 2,43
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BAMN DO TV LE % NGAF LUT 5 NGAY
(WG Wil BIEN BA1 KHT HAU TROMNG GIAI BOAN HIEN TRANG
WIONG MAM THAI BiNH
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Bdng 4.29: Thoi gian c6 thé tiéu tir chay ra bién tiwong irng véi cdc
moc thoi gian cua Kich ban BPDKH - Kich ban phat thai trung binh

Giai doan tinh todn HTR 2020 2050 2100

Muc nudc bién dang (cm) 0 12 30 75

Thoi gian tiéu (gid/ngay) 17,86 1743|1714 1629

Bdng 4.30: Nhu cdu va kha nang dap vumg nhu cau tiéu ciia cong
trinh thuy loi trong luu vuc song Kién Giang twong vng voi mot so
moc thoi gian cua Kich ban BDKH - Kich ban phat thai trung binh

Hinh 4.14

TT | Théng sb tinh toan Hién | 5500 | 2050 | 2100
trang

BAN B0 TV LE % NGAP LUT 5 NGAY
MG Va1 BIEN B01 KHI HAL TRONG GLAI BXOAN BEN NAM 2050
WOMNG MAM THAI BiMH

1 | Muc nu6c bién dang (cm) 0 12 30 75

2 | Nhu cau tiéu (10°m?)
- Co cau SDD khong d6i | 139,83 | 144,17 | 150,32 | 166,54
- C6 bién ddi co cAu SDD | 139,83 | 145,72 | 156,41 | 174,87

3 | Kha nang tiéu (10°m’) 107,95 | 108,80 | 114,29 | 123,32

Kha nang dap tng (%)
- Co ciu SDP khong dbéi | 77,20 | 7547 | 76,03 | 74,05
- C6 bién ddi co cAu SDP | 77,20 | 74,66 | 73,07 | 70,52

Hinh 4.15

BAN B TV LE % NGAP LUT 5 NGAY
ONG WS BIEN B61 KHT HAL TRONG GLAI BOAN BIEN MAM 2100
VOMNG MAM THAI BiNH

Hinh 4.16

4.4. MOT SO GIAI PHAP UNG PHO VOI BIEN POI KHi HAU VA
MUC NUOC BIEN DANG

Ngoai dé xuat vé giai phap phi cong trinh: i) Giam phat thai KNK
trong cac hoat dong kinh té; ii) Nang cao nhan thuc cia toan xa hoi
vé nguy co BDKH toan cau; iii) Ung dung cac giai phap thich ng
v6i BPKH va nude bién dang, va iv) Nang cao nang luc quan 1y, khai
thac cac hé théng thay loi, Luén an da dé xut, tinh toan thay luc va
phan tich co s¢ khoa hoc cling nhu kha ning ap dung ctia mot s6 giai
phap cong trinh sau: i) Mé rong mit cit song truc Kién Giang va xay
dung thém céng Lan 3 dé nang cao kha ning tiéu tu chay ra bién; ii)
Mé rong ving tiéu dong luc dé tiéu truc tiép ra song ngoai; iii) Xay
dung hd diéu hoa dé giam nhe hé s tiéu va phit hop voi nang lyc tiéu
nude cia cac cong trinh thuy loi da va s& xay dung, va iv) Cung cb
va nang cap hé théng dé song, dé bién.
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KET LUAN

Két qua nghién ctru da giai quyét duoc nhitng van dé 16n sau day:

1) Pua ra dugc birc tranh tong quan vé anh hudng cia BDKH dbi véi
su phat trién kinh té - xd hoi & Viét Nam va DBBB. Céc s liéu tinh
toan cho théy su thay dbi vé nhiét do, bdc hoi, lwgng mua, mét )
yéu t6 khi hau khac, murc do dang 1én cta nudc bién & Viét Nam va &
DBBB tir nira cudi cta thé ky XX dén nay 1a rat rd. BDKH dang gay
nén cac tac dong tiéu cuc ddi voi san xuét va doi séng cua nhan dan.
Céc hinh thai thoi tiét bat thuong, khic nghiét dang dién ra thuong
xuyén hon, dic biét 1a trong nhitng nim cudi cua thé ky XX va
nhitng ndm dau cia thé ky XXI. Trén co s& cac kich ban vé bién doi
khi hau & Viét Nam do Bo Tai nguyén va Mai truong cong bd, dé tai
dd nghién ciru danh gia tac dong cia bién d6i khi hau téi van hanh
khai thac cong trinh thuy lgi & PBBB va HTTN Nam Thai Binh .

2) Luan an di chi ra dugc cic yéu t& co ban anh hudng dén hé sb
tidu, xac dinh dang mé hinh mura tiéu thiét ké, phwong phap tinh toan
hé s6 tiéu cho timg dbi tuong tidu nudc c6 mit trong HTTN, co s
khoa hoc ctia giai phap loi dung kha ning trit nudc va diéu tiét nudc
ctia a0 hd dé hiéu chinh gian d6 hé s tidu va phuong phéap xac dinh
hé s6 tiéu thiét ké cho cac HTTN.

3) Vé anh hudéng cua BDKH dén hé sb tiéu, nhu ciu tiéu va bién
phap tiéu cho HTTN Nam Thai Binh tuong tmg véi cac mdc thoi
gian chinh ciia Kich ban bién dbi khi hau, véi cac diéu kién bién da
xéc 1ap, két qua nghién ctru cho thdy: i) Vé hé sé tiéu: Néu chi xét
riéng vé anh hudng ciia BPKH dén yéu cau tiéu thi hé sb tiéu, luu
luong tiéu thiét ké va téng lugng nudc can tiéu cia HTTN ting ty 16
thuan v6i muic do ting cua tong lwong tran mua tiéu thiét ké. Néu xét
thém anh huong cua bién dong co cdu sir dung dat do cong nghiép
hoa va do6 thi hoa mang lai thi so voi thoi diém hién tai khi lugng
mua tiéu ting 3,1 % thi hé sd tiéu ting 5,62 %, khi lugng mua ting
7,9 % thi hé sb tiéu tang 17,12 % va khi luong mua tang 19,1 % thi
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hé s tidu tang 35,65 % ii) Veé bién bién phdp tiéu: ving tiéu ty chay
giam tir 82,5 % dién tich can tiéu tai thoi diém hién nay xudng 62,9
% vao nam 2020, 39,90 % vao nam 2050 va 33,10 % vao nam 2100;
quy mo vung tiéu dong lyc tang 1én twong tng voi mirc d§ giam cua
vung tiéu ty chay.

4) Vi hé s6 tiéu thiét ké dang ap dung khoang 7,0 I/s ha, cac cong
trinh tiéu nudc di c6 ¢ thoi diém hién tai méi dap tng dugc 60 %,
nam 2020 dap tng dugc 58 %, nam 2050 dap tng duogc trén 52 % va
niam 2100 dap ing duoc trén 45 % nhu cau tiéu. Dé phi hop v6i ning
luc tidu ciia cac cong trinh di c6, luan an d& nghi: can nghién ctru quy
hoach mét s6 hd diéu hoa gin véi quy hoach d6 thi, khu cong nghiép
va cho biét ty 1¢ dién tich mat nudc cac ho diéu hoa tir 3,5 % dén 4,0
% dién tich Iuu vuc, ty 1¢ dung tich diéu tiét nude cua cac hd didu
hoa trén mét don vi dién tich luu vuc tir 350 m’/ha dén 400 m’/ha la
phu hop véi yéu cau hién tai va twong lai.

5) ba nghién ctru va xac dinh dugc pham vi, mirc do ngap lut do anh
huéng ciia muc nude bién dang dén hé théng thuy nong Nam Thai
Binh tuong tmg v6i cac mdc thoi gian chinh ciia kich ban bién ddi
khi hau di cong bo.

6) Pa dua ra cac giai phap co ban nhim tmg phé véi tac dong cua
BDKH cho HTTN Nam Thai Binh: Giai phap cong trinh bao gdm
mé rong ving tiéu dong luc tidu truc tiép ra song ngoai va giam quy
mo ving tiéu ty chay ra bién qua cng Lan; xdy dung cac hd diéu hoa
dé giam nhe hé s6 tiéu; mo rong mat cat song truc Kién Giang va mo
thém cong Lan moi dé ting cuong kha ning tiéu ty chay ra bién;
cung ¢d va ning cao kha niang chng chiu cua dé song, dé bién va
cong trinh dudi dé dudi tac dong ctia dong chay, song bién va gié bao
da dugc dé cap. Cac bién phap phi cong trinh ciing da duoc dé cap
nhung & muc tong quan dé lam co s& ban dau cho viéc tiép tuc
nghién ciru bién phap phong tranh, thich Gmg véi diéu kién bién ddi
khi hau va nudc bién dang.
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INTRODUCTION

A.NECESSITY OF THE THESIS

In last 70 years, the average temperature increased by 0.7 °C and sea
level rose by 20 cm in the country. In recent years, number of cold
spells reduces, number of strong typhoons increases and their
development is abnormal. The storm season usually ends later. Since
1997, there are big storms landed in the Mekong Delta. According to
the climate change (CC) and sea level rise scenarios for Viet Nam by
2100, sea level may rise by 65 cm to 100 cm and cause inundation to
about 5,000 km? in the Red River Delta (RRD) and 20,000 km” in the
Mekong Delta.

Existing hydraulic works in the RRD in general and in the South Thai
Binh irrigation system (South Thai Binh system) in particular mainly
aimed to ensure agricultural demands without emphasis on water
supply and sewage for urban, industrial and aquacultural areas. Most
of the existing hydraulic work systems haven’t met agricultural
drainage requirements yet, in case additional drainage demands for
those areas occur as consequence of impacts of CC and sea level rise,
the conflict between drainage demands and available drainage
capacity of those systems became more serious.

Therefore, the thesis on “Research on the changes of drainage
requirements and drainage solutions for the South Thai Binh
irrigation system taking into account impacts of global CC” was
proposed and implemented.

B. OBJECTIVES OF THE THESIS
To identify the changes of drainage requirements (drainage
coefficients, total drainage volumes and drainage duration) and
propose drainage solutions for the South Thai Binh system taking
into account impacts of global CC.

C. SUBJECTS AND SCOPE OF THE RESEARCH

- The research focuses on drainage requirements and drainage
solutions for surface water sources under impacts of natural and
social changes.

- Scope of the research is the South Thai Binh system.

D. CONTENTS AND METHODOLOGY

D1. Contents
Drainage requirements and solutions for those irrigation systems
affected by tides as consequences of CC and sea level rise.

D2. Methodology
1) Inheritance of previous studies; ii) survey and assessment; iii)
comprehensive analysis; iv) hydrological and hydraulic models.

D3. Locations of the research
The South Thai Binh irrigation system

E. FINDINGS OF THE THESIS

- Since the issuing of the CC and sea level rise scenarios by the
Government of Vietnam, this is the first detailed research on impacts
of CC on a specific region of the country. The research provided
quantitative information justifying changes of hydro-meteorological
parameters in the RRD and the South Thai Binh system from the
second half of the 20" century and impacts of the change on
operation and management of hydraulic works.

- The thesis is the first in-depth research on drainage coefficients and
scientific bases of the solutions making use of storage and regulation
capacity of ponds and lakes to adjust the drainage schematic for
irrigation and drainage systems.

- The thesis quantified levels of change of drainage coefficients,
requirements and solutions for the system taking into account
impacts of CC and sea level rise.

- The thesis studied and identified the scope and levels of inundation
in the system under impacts of sea level rise in accordance to key
milestones of the approved CC scenarios.

- The thesis also proposed main solutions to minimize inundation
area and respond to global CC for the South Thai Binh system for
each stage from now to the year 2100.

- Develop a research methodology for impacts of CC on drainage
coefficient and drainage requirements for a specific irrigation and
drainage system.



Chapter 1
OVERVIEW

1.1. WORLD-WIDE RESEARCHES AND STUDIES ON THE TOPIC
Worldwide researches and studies on climate change (CC) have been
carried out in 1990s. The UN Conference at Rio de Janeiro in 1992
endorsed the Framework Agreement and the International Action
Plan to save the rapid “worse situation” of the planet atmosphere.
The Intergovernmental Panel on Climate Change (IPCC) was
established. The Kyoto protocol was endorsed by 165 heads of states
including Viet Nam and has taken effect since February 19, 2005.
According to the IPCC, in period 1920 — 2005, the earth average
temperature increased by 1°C and forecast to increase by 1.4 to 4°C,
sea level will rise by 28 cm to 43 cm, or 81 cm as maximum. British
scientists predict that sea level may rise by 163 mm by the end of the
21% century. UNDP warned that if sea level rises by 1.0 m, 45% of
agricultural lands in the Mekong Delta in Viet Nam will be
inundated; about 4,500 km” in Egypt will be submerged and 18% of
Bangladesh will be inundated. Also according to the IPCC, 10 cities
which will be most hit by CC are Calcutta and Bombay in India,
Dacca in Bangladesh, Shanghai, Quangzhou in China, Ho Chi Minh
city in Viet Nam, Bangkok in Thailand and Yangon in Myanmar.
According to scientists, measures to minimize CC should focus on
two directions: firstly, to reduce impacts of CC, and secondly to
adapt to CC.

In Japan, scientists estimated that if sea level rises by 1 m, about 90%
of beaches in Japan will be lost and paddy production will reduce by
almost 50%. In that case, Ministry of Environment suggested the
Government to reserve a budget of above 64.5 billion USD for
response to sea level rise. China is considering the construction of
reinforced dike system along its coasts. In Great Britain, the
Environment Agency of the Government suggested a budget of 8

billion USD to improve the Thames river dike and about 1.2 billion
USD a year to manage floods. In Bangladesh, the Government has
program to invest 6.5 million USD in responding to salinized coastal
areas and propose a project to heighten 800 km of roads by 0.5 m to
1.0 m to prevent from inundation by sea level rise with total costs of
128 billion USD. On May 11, 2008 at the G8 Ministerial Meeting in
Niigata (Japan), global CC was chosen as the key topic of the agenda.
At the G8 summit at Hokkaido (Japan) on July 7-9, 2008, the
countries agreed to invest above 10 billion for research and
development of technologies against the risk of global warming.
Researches on burying CO, into lands were adopted by worldwide
scientists. Also at the G8 summit, reduction of greenhouse gas was
set as a target for each of the countries from 2013. Therefore,
development of a “National Target Program for Response to Climate
Change and Sea Level Rise” is urgent that Viet Nam together with
other countries should cope with.

In researches by IPCC, UNDP on CC scenarios, atmospheric
aerodynamic and hydrodynamic models for oceans were developed
and applied to quantify impacts of CC on the global climate and
water level in the world oceans. A recent research published by the
Association of Universities at the Copenhagen University in March
2009 revealed possibilities of more severe impacts of CC in the 21
century than forecast figures published by IPCC in 2007.

1.2. RELEVANT DOMESTIC RESEARCHES AND STUDIES

On September 9, 2009, Ministry of Natural Resources and
Environment official published three CC and sea level rise scenarios
for Viet Nam in the 21* century for the cases of medium, low and
high emission. According to the scenarios, by the end of the 21
century sea level may rise by 65; 75; or 100 cm compared to that of
the period 1980 - 1999. The scenarios also reveal the inundation area
of 5,133 km® (12.8%); 7,580 km* (19%) or 15,116 km® (37.8%) in



the Mekong Delta for the cases that sea level rises by 65 cm; 75 cm
or 100 cm.

The thesis presented an overview of 14 scientific researches relevant
to drainage and CC in Vietnam and their limited results. Most of
previous studies used forecasts by IPCC, UNDP, and WB which had
taken into consideration the South-East Asia and Viet Nam but with
preliminary assessment and on narrow scopes only. The following
issues are relevant to the thesis but not addressed yet in the previous
studies and researches.

- Levels of change of hydro-meteorological parameters in river
basins, in particular variations of hydrodynamic regimes in lower
basins and in coastal estuaries of river basins in Vietnam, including
the Red - Thai Binh river basin, and their impacts on drainage
systems and natural disaster mitigation infrastructures.

- Detailed impacts of CC on drainage requirements as
consequence of increasing rainfall in rainy season;

- Not available research on changes of drainage requirements and

drainage solutions for the RRD in general and for the South Thai
Binh system under impacts of global CC.
The thesis concludes: Previous researches mainly focused on the
development of CC scenarios and looking for solutions to minimize
the worse situation of CC and to adapt to CC. So far, there have not
been any research results on the changes of drainage coefficient and
drainage requirements for irrigation and drainage systems under
impacts of CC and sea level rise. This constitutes an important basis
to form the thesis on “Research on the changes of drainage
requirements and drainage solutions for the South Thai Binh
irrigation and drainage system taking into account impacts of CC”.

Chapter 2
CLIMATE CHANGE IN THE RED RIVER DELTA AND THE
IMPACTS ON WATER DRAINAGE

2.1. BACKGROUND

The Red River Delta consists of 10 provinces and cities covering a
natural area of 1,486,250 ha including above 760,000 ha of
agricultural lands and more than 18.6 million people. The South Thai
Binh is one of the 22 irrigation and drainage systems in the RRD.

2.2. CLIMATE CHANGE

The thesis used data and information of 12 meteorological stations
which have continuous observation data since 1956. Available data
showed that average yearly temperature increased by 0.4°C to 0.6°C.
There were 29 cold spells each year in period 1971-1990, but this
figure reduced to 24 in period 1991-2000 and 15-16 in period 1994-
2008. Average monthly relative humidity is decreasing. Evaporation
change is not clear. Number of sunny hours tended to increase in
period 1961-1990, but has been decreased since 1991. Number of
storms occurred in the East Sea increases but those landed in the
RRD decrease. The storm season ends later, storm trajectories are
abnormal, number of early storms in May and June tends to increase,
number of late and very late storms also increases. Changes of annual
rainfall are not clear but average monthly rainfall sharply decreases
in months of dry season and obviously increased in months of rainy
season. Number of drizzling days also decreases from 30 days a year
in period 1961-1990 to 13-15 days since 1991. Total rainfall of heavy
rains in short periods did not change significantly but the intensity
was increased and their coincided occurrence on large scale raised
drainage requirements.

2.3. HYDROLOGICAL CHANGES

- Average monthly flows in the period 1988-2008 were lower than
those in the period 1956-1987 (with 506 m%/s, 276 m’s, and 76.2
m’/s lower in November, December and January respectively) which
resulted in sharp water level reduction in the period 1988 — 2008
compared to that of the period 1956-1987. Since 2004-2005, the dry



season water level in Hanoi is always lower than the average annual
causing difficulties in difficulties to water extraction in the
downstream.

- Mean and maximum water levels in months of flood season in the
Red river downstream tend to increase in recent years.

24. IMPACTS OF CLIMATE CHANGE ON DRAINAGE
OPERATION OF IRRIGATION AND DRAINAGE SYSTEMS

Results of calculations for the year 2020 revealed the following:

In case of heavy rains and big floods of frequency of 10% together
with forecast sea level rise for 2020, about 450,000 ha of the areas
currently served with pumping drainage will be inundated without
prompt improvement to existing pumping stations to allow them to
operate at higher water level. About 270,000 ha of the areas currently
served with gravity drainage will be inundated. In other words, the
areas served with pumping drainage will expanded to at least 270,000
ha additionally in the Red River Delta.

Table 2.29: Impacts of CC on inundation

High and Inundated | Inundated
Scenario ebb ti.de al:eas . a_reas
elevation outside the | inside the
(m) dikes (ha) | dikes (ha)
Atpresent:
- Fully submerged areas -1.5 1,432 2,013
- Semi-inundated areas _ 1.5 24,136 157,781
Sea level rise by 0.33 m:
- Fully submerged areas -1.17 15,168 88,207
- Semi-inundated areas | +1.83 33,105 227,355
Sea level rise by 1.0 m:
- Fully submerged areas -0.5 28,904 174,401
- Semi-inundated areas +2.5 43,433 321,998

Chapter 3
DRAINAGE REQUIREMENTS AND INFLUENCING
FACTORS

3.1. CHANGES OF DRAINAGE COEFFICIENTS IN THE RRD

The thesis summarized the process of changes of drainage
coefficients of 22 large-scale irrigation and drainage systems in the
RRD through historical milestones and socio-economic stages of the
country (before 1954, in 1954-1973, in 1973-1995 and at present).

3.2. FACTORS INFLUENCING DRAINAGE COEFFICIENTS

The thesis generalized two groups of factors that influence drainage
coefficients, analyzed scientific bases and influencing levels of those
factors. The first group comprises of natural factors, including: 1)
geographical location, ii) drainage rainfall characteristics, iii) tidal
characteristics, iv) water level regimes at the water receiving
locations, v) topographical conditions, vi) soil conditions and shallow
aquifers. The second group involves socio-economic factors
including: i) the rapid economic growth and 1ii) operation
management. For overcoming subjective negative factors, human
beings should mitigate their impacts by applying hydraulic,
agricultural, forestry and management measures while we should
focus on adaptation and response measures against objective negative
factors.

3.3. CLASSIFICATION OF DRAINAGE SUBJECTS

Drainage regimes depend on characteristics of each locality, land use
structure and types of drainage subjects. The thesis built up a
theoretical basis to classify drainage subjects, analyzed scientific
bases and drainage requirements for each of the following drainage
subjects: 1) agricultural lands; ii) urban areas; iii) rural areas; iv)
industrial areas and craft villages, and v) others.



3.4. METHODS TO CALCULATE DRAINAGE COEFFICIENTS
AND ADJUST THE DRAINAGE COEFFICIENT SCHEMATIC

3.4.1. Method to calculate drainage coefficients

The thesis introduced in details scientific bases and method to
calculate drainage coefficients for each of the drainage subjects and
preliminary drainage coefficients for irrigation and drainage systems
which contains different drainage subjects as basis for calculating
drainage coefficients and drainage requirements for the South Thai
Binh system.

3.4.2. Method to adjust the drainage coefficient schematic

3.4.2.1. Scientific basis of the solution to making use of storage
capacity of ponds and lakes to adjust the drainage coefficient
schematic

In calculating drainage coefficients for non-irrigated paddy drainage
subjects, the following formula (3.2) is applied:

qi= € -P. (liter/second/ha) (3.2)
8,64

in which: Pi total precipitation in calculation time ti; C the flow rate
of the drainage command area, C < 1.0. For the cases of ponds and
lakes, C is as follows:

1) For natural ponds and lakes (without regulation structures): C =
0.20 — 0.25. Ponds and lakes in this case cannot store additional
water to adjust the drainage coefficient schematic.

2) For specialized aquacultural ponds and lakes: All precipitation
on the ponds and lakes must be promptly drained to prevent from
overflow and protect fishes. In this case C = 1.0.

3) For regulated ponds and lakes (with regulation structures): the
storage and regulation capacity of the catchment depends on total
regulation capacity of those ponds and lakes. Figure 3.3 preliminarily
presents storage levels in regulation reservoirs:
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- Operation depth or operation capacity of reservoirs ranges from the

N\ MNmax maximum water level (MN max) to
\ Wirit Hirir / the minimum water level (MN min).
MNminy | xp - Before the occurrence of designed
rainfall, water level in reservoirs is

kept at the MN min.
Figure 3.3 - The whole rainfall (Xp) is to be

kept in the reservoirs and then drained on last days of the draining
period (in days without rains): C = 0.0 in rainy days.
- In stressful draining days, those reservoirs will keep certain
volumes of to-be drained volume in order to mitigate the drainage
coefficients (storage capacity Wiirge 1S corresponding to the storage
depth Hgorage in the schematic in Figure 3.3). That volume of water
will be fully drained in days with less stressful drainage requirements
and in last days of the draining period. So drainage coefficient of the
regulation reservoirs in the preliminary drainage coefficient
schematic will be as follows:

+ During rainy days: qi=0

+ Last 2 days of each drainage period:

g = %; (3.14)

3.4.2.2. Technical requirements of regulation reservoirs

a) Maximum water level can be stored in reservoirs must be lower
than the water level in the conveyance canals to the reservoirs.

b) Minimum water level in reservoirs must be higher than the water
level in the drainage canals from the reservoirs in draining periods.

c¢) Conveyance canals to the reservoirs and drainage canals from the
reservoirs are actively operated.

Levels of reduction of drainage coefficients after storing certain
volume of water in ponds and lakes are calculated using the
following formula:
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" H .. xXa.
> Aq,, = 2% (liter/second/ha)  (3.15)

A
In which:

Z Ag,, : total possible reduction of drainage coefficients of the
basin (liter/second/ha);

Hry : designed storage depth of the reservoir i (mm);

Hrxi= Hgioragei - 2o (mm)

o : ratio of surface areas of the reservoir i and total catchment
area.

Q..

Oy

Hqgi @ storage depth as in Figure 3.3 of the reservoir i in the basin
(mm)

2ho : total water loss due to infiltration and evaporation during
storage and drainage periods (mm).

;. surface area of the reservoir i.

oy total drainage catchment.

3.4.3. Calculation of design drainage coefficients for irrigation
and drainage systems

Designed drainage coefficient of a basin (or an irrigation and

drainage system) after using regulation reservoirs to store to-be-

drained volume is calculated using the following formula:

Aq,
Qw = 2= (3.16)

in which:

qu : designed drainage coefficient of the basin (liter/second/ha).

gj : drainage coefficient of the basin in the day j with heavy rains
(the day to store water in the regulation reservoirs).
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n : number of days with heavy rains that require water storage in
IesServoirs.

Note: i) total additional drainage coefficients of the basin in less
stressful draining days are equal to the total drainage coefficients
stored in regulation reservoirs, ii) Drained water from the regulation
reservoirs is not more than stored water in the reservoir, iii)
Drainage coefficients of the basin in draining days from the
regulation reservoirs to the drainage system in the drainage
coefficient schematic are not higher the design drainage coefficients
identified using the formula (3.16).

3.5. SELECTION OF THE DESIGN RAINFALL MODEL

The thesis presented some concepts of the design drainage rainfall
models, the typical rainfall models and the method to select the
typical rainfall model that is suitable for specific conditions of each
region and concludes the following:

a) For designed drainage rainfall for agriculture, it is recommended to
select 5 day-rains with rainfall peak occurred on the second or third
day. In calculating drainage coefficient for paddy, it is preferable to
calculate for the case with design rainfall and the system can fully
drain in the most unfavorable growing stages of paddy (when young
paddy just takes root but is then menaced by rainfall higher than the
design rainfall so harvest will not be fully lost or productivity will not
be affected.

b) For industrial zones and urban areas, it is preferable to use the
same drainage rainfall model that is applied to the whole irrigation
and drainage system (of the same frequency, same total rainfall,
number of rainy days, and distribution of the designed rainfall) but
hourly rainfall distribution model should be applied for that rainy
period and the drainage coefficients should be also hourly.
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c¢) For other drainage subjects, either the designed drainage rainfall
model for agriculture or that for centralized urban areas and industrial
zones can be applied depending on specific conditions.

3.6. RESULTED DESIGN DRAINAGE RAINFALL MODEL
Table 3.6: Maximum 5-day drainage rainfall model with frequency of
10% applied for some representative stations in the RRD

Distribution model of designed drainage rainfall at stations
Rainy (mm)
day Hai Hung Ha Phu Nam Ninh Thai
Duong | Yen Dong Ly Dinh Binh Binh
1 11.55 7.96 | 139.55 | 18.29 | 214.06 | 239.26 | 77.72
2 78.28 | 165.77 | 1531 | 144.68 | 110.51 | 93.59 | 172.95
3 150.05 | 100.69 | 19.23 | 130.23 | 19.41 9.93 | 40.92
4 90.59 | 40.30 | 126.02 | 105.28 936 | 12.73 | 108.84
5 2.31 19.04 | 11539 | 11.64 | 43.71 | 125.04 | 20.41
Total | 332.78 | 333.76 | 415.50 | 410.12 | 397.05 | 480.55 | 420.84

3.7. COMMENTS AND ASSESSMENT

1) Socio-economic development and CC are the main causes of
changes to drainage coefficients in the RRD. The changes are in
increasing trend with more urgent drainage needs.

2) Drainage regime depends on various factors including natural and
socio-economic factors such as geographical location, drainage
rainfall characteristics, tidal characteristics, water level regimes at the
water receiving locations, topographical, geological and soil
conditions, land use and drainage subjects available in the drainage
system. Drainage requirements of each drainage subject and of the
whole basin are reflected by the drainage coefficients and the

drainage coefficient schematic.
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3) Drainage requirements and ratio of area of each drainage subject
available in the drainage system to the total drainage command area
significantly influence the design drainage coefficient. Level of
reduction of drainage coefficients depends on purpose and area of
water surface, storage depth and storage capacity of regulation

reservoirs in that irrigation and drainage system.

4) Precipitation is one the most important factors that decide the
drainage coefficient. Given natural geographical conditions of the
RRD and the South Thai Binh system, it is recommended to select 5
day-rains with rainfall peak occurred on the second or third day.
Using daily rainfall data observed in period 1956-2008, the thesis
analyzed and calculated designed drainage rainfall for specific
locations in the RRD including the South Thai Binh system.

5) At present, in the Red River Basin there are 22 hydraulic zones of
different drainage scales and drainage measures that serve secure
drainage for above 903,000 ha. However about 30,000 ha are not
served with drainage structures. Every year, more than 100,000 ha of
the RRD are inundated, of which harvest is fully lost on about 15%-
20%. Due to rapid changes of socio-economic and natural conditions,
the gravity drainage areas narrow whilst the pumping drainage areas
are increasing in hydraulic zones. Total gravity drainage areas of the
22 irrigation and drainage system reduced by 94,000 ha compared to
those in 10 years ago (in end years of the 20th century, about 568,575
were drained by gravity but this figure is now 474,452 ha only, or
41.77 % of the drainage command area). If sea level rises as forecast,
the whole RRD will need pumping drainage by the end of the
century.



15

Chapter 4
IMPACTS OF CLIMATE CHANGE ON THE DRAINAGE
DEMANDS OF SOUTH THAI BINH IRRIGATION SYSTEM
AND PROPOSAL OF RESPONSE MEASURE

4.1. INTRODUCTION OF SOUTH THAI BINH IRRIGATION
SYSTEM

South Thai Binh Irrigation System is one of the 22 large scale
irrigation systems in Northern Delta with a natural area of 66,985 ha
of which the area in need of draining is 59,782 ha, agriculture land
42,915 ha, covering districts of Vu Thu, Kien Xuong, Tien Hai, and
part of Thai Binh city located on the southern bank of Tra Ly river.
At present, in the system 49,347 ha is drained by gravity through
sluices of Lan 1, Lan 2 and other drainage sluices downstream of Red
and Tra Ly Rivers. Pumped drained area is 10,435 ha located along
Red River and Tra Ly river. Kien Giang river which is 53.64 km long
is the main drainage canal. 19 branch canals linked to Kien Giang
river have total length of 166.64 km. Annually, the system sees more
than 10,000 ha of rice inundated, of which thousands of ha of rice
fields are completely lost. There are many reasons to the inundation
which can be grouped as follows: i) negative aspect of the
topography of the drainage area; ii) impacts of global climate
change; iii) impacts of storms and combined low air pressure and
high water level in drainage receiving bodies; iv) Socio-economic
development has led to the changes in drainage demands in a more
quickly and absolute manner; v)The degradation and limited
drainage capacity of drainage structures have affected the
performance of hydraulic work; vi) Management, exploitation and
protection organization show weakness which limit the effective
operation of the drainage system.

By May 2008 the total area of industrial zone and handicraft village
land is 730 ha, which is expected to increase to 1,819 ha by 2020.
Sewage from these areas and their activities is directly discharged
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into Bach river and Kién Giang river causing serious pollution to the
water environment.

4.2. Drainage coefficient and drainage demand of South Thai Binh
Irrigation System

4.2.1. Zoning of drainage area

South Thai Binh Irrigation System is divided into 3 drainage polders,
including: 1) Area drained into red river of 9,741 ha; i1) Area drained
into Tra Ly River of 8,732 ha; iii) area to be drained by gravity into
the sea through Lan river (Kién Giang river basin) of 41,309 ha .

4.2.2. Related parameters

1) Rainfall data:

+ Present: basing on the calculation result in Chapter 3 — Thai Binh
station

+ In the future: the study result shows that there is a correlation
between the total rainfall of the annual largest rain to the total rainfall
in rainy season. Basing on the published climate change scenario, it
is tentatively calculated that by 2020 the total designed drainage
rainfall will increase by 3.1 %, in 2050 7.9 % and in 2100 19.1 %
compared to present. That means the model of largest 5 day drainage
rainfall distribution form will be maintained throughout the 21
century.

2) Inundation capacity: given the rice planted in the irrigation
system is maintained, we calculate basing on the case that there will
be large rains of design frequency within 30 days after the
cultivating. The inundation level with which the productivity will
not be reduced above 5 %, the Institute of Water Resource Research
calculated as follows: inundation level of 275 mm lasts for less than
a day; 200 mm for less than 2 days; 150 mm for less than 4 days.

3) Flow coefficient: for the purpose of doing research, the thesis uses
flow coefficient C for drainage bodies in the irrigation system: e.g.
flower planting land: 0.60; fruit trees: 0.50; urban land: 0.95;



17

industrial land: 0.90; residential land in rural area: 0.65; ponds and

lake: 0.20; aquaculture ponds: 1.00; regulation reservoir: 0.00; other

land uses: 0.60.

4) Water loss due to infiltration and evaporation: 2.0 mm/day.

5) Other bounding parameters/conditions: the drainage system

should be a complete one from the headwork to on-farm structures.

The on-farm drainage structure should be spillway with free

overflowing regime. The depth of field water before being drained is

10 cm.

6) Land use structure in the system

The thesis studies the change of drainage coefficient under the

impacts of climate change (especially the change of rainfall) in two

cases: i) given the land use structure is maintained throughout the 21%

century; ii) the land use structure of the system changes all the time

to suit the socio-economic development (industrialization and

urbanization of rural areas).

Table 4.13: Existing land use Status in 2008 and forecasted land use
structure (ha)
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4.2.3. Calculation results
a) At present period, the average drainage coefficient for 7 days of
drainage is 5.75 liter/second/ha, and the average largest rate in a
drainage period is 11.39 liter/second/ha;
b) If the land use structure change is not taken into account, the
drainage coefficient and designed drainage discharge of drainage
headwork and total water volume to be drained of the system will
increase in proportionally to total volume of the designed drainage
rain;
c) Existing drainage structures and ones recently built all apply
drainage coefficient approximate to 7.0 liter/second/ha, which can
only meet 60 % of the drainage demand. This is a reason to the
increased flooding area in the system.
Table 4.14: Summary of calculation results of preliminary drainage
coefficients at some time points in climate change scenarios — Case
without any change in land use structure

Average daily drainage coefficient in day i Increas

(liter/second/ha) ing
Time Avera ratio
point ge |COmpar

1| 2 | 3| 4| 5] 6| 7 ed to
2008

(%)

2008 | 3.44| 11.39| 8.28| 9.18] 5.34| 1.90| 0.69| 5.75 0.00

2020 | 3.55| 11.74| 8.53| 9.47| 5.50| 1.96] 0.71] 5.92 3.10

2050 | 3.70| 12.24| 8.90| 9.87| 5.74| 2.05| 0.74] 6.18 7.90

2100 | 4.10] 13.56] 9.86]/10.94| 6.36] 2.27| 0.82] 6.84 19.10

Landusd pioe | sub-| A9 | R | Urba Indus
{ructurg planti | crop uac | denti n | trial |Other| Total
ultu | al
Time ng s ve | area area | zone
2008 Area 35,0133,3443,826|5,560| 1,000 730{10,309 59,782
Ratio % | 58.57| 5.59| 6.40| 9.30| 1.67| 1.22|17.24 100
2020 Area 34,345|3,688|4,107|3,971(2,108|1,819|9,744| 59,782
Ratio % | 57.45| 6.17| 6.87| 6.64| 3.53| 3.04|16.30 100
2050 Area 32,675|4,547|4,809 0[7,601|1,819(8,332|59,782
Ratio % | 54.66| 7.61| 8.04 0[12.72| 3.04|13.94 100
2100 Area 29,891(5,978|5,978 010,137/ 1,819(5,978| 59,782
Ratio % | 50.00{10.00(10.00 0[16.96| 3.04|10.00 100
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Table 4.15: Summary of calculation results of preliminary drainage
coefficients at some time points in climate change scenarios — Case
with constant changes in land use structure

Average daily drainage coefficient in day i Incre

(liter/second/ha) asil}g
ratio

Time Avera| comp
point ge | ared
1 2 3 4 5 6 7 to
2008
(%)
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Table 4.19: Different drainage coefficients at some typical time points
as per climate change scenario corresponding to some regulation

reservoir options —With changing land use structure

Reserv | Time
oir |point

Calculated | AVverage daily drainage coefficient in day i

2008 | 3.44| 11.39| 8.28] 9.18| 5.34| 1.90] 0.69] 5.75 | 0.00

2020 | 3.71| 12.03| 8.49| 9.61| 546| 1.93| 0.70| 599 | 4.25

2050 | 4.31| 13.34| 8.76/10.42| 5.58| 1.91| 0.69] 6.43 | 11.91

2100 | 5.24| 15.45| 9.33|11.77| 5.88| 1.94| 0.70| 7.19 | 25.09

d) The thesis has studied the shift of rice land into regulation
reservoirs in the case the area of these reservoirs will make up 2.0 %
to 4.0 % of the total area and an average depth of regulated water of
1.0 m. The calculation results show that if the drainage coefficient is
maintained in a range of 7.0 liter/second/ha - 8.0 liter/second/ha at
present and till after 2020. South Thai Binh Irrigation System will
have to reserve a land fund of 3.5 % to 4.0 % of the natural land for
reservoir conversion having depth of 1.0 m at the minimum (in
equivalent to a regulated capacity of 350 m’ to 400 m’ of water
storage per ha of catchment area). If the fluctuation ranges in terms of
total drainage rainfall and land use structure are concluded as per the
thesis, with the ratio of regulation reservoir ranging from 3.5% to
4.0% of the natural area of the drainage basin. By the end of this
century, the average drainage coefficient of the whole system will not
exceed 11.0 liter per second per ha.

drainage (liter/second/ha)

coefficient 1 2 3 4 5 6 7

§g Prese | Preliminary | 3.41| 11.20| 8.04| 9.00| 5.18| 2.33| 1.15
7’3 nt | Adjusted 3.41| 8.89| 8.89| 8.89| 6.75| 2.33| 1.15
Y5 Preliminary | 3.68| 11.83| 8.25| 9.41| 5.29| 2.36| 1.18
o = 2020 Adjusted 3.68| 9.52| 9.52| 9.52| 6.23| 2.36| 1.18
\"T“ 5050 Pre.liminary 428| 13.13| 8.50(10.21| 5.41| 2.36| 1.19
- Adjusted 4.28| 10.82(10.82]10.20| 5.41| 2.36| 1.19
® g Preliminary | 5.21| 15.22| 9.05]|11.55| 5.69| 2.44| 1.25
g <2100 Adjusted 521| 12.91|11.36|11.55| 5.69| 2.44| 1.25
§§ Prese | Preliminary | 3.41| 11.15| 7.98| 8.95| 5.14| 2.43| 1.27
n g nt | Adjusted 3.41| 8.26| 8.26| 8.67| 8.03| 2.43| 1.27
Z g 5020 Preliminary | 3.67| 11.78] 8.19| 9.37| 5.25| 2.47| 1.30
T o Adjusted 3.67| 8.89| 8.89| 8.89| 7.91| 2.47| 1.30
%O.T' 5050 Preliminary | 4.27| 13.08| 8.44|10.16| 5.37| 2.48| 1.32
Wy Adjusted 427| 10.19(10.19(10.19| 6.48| 2.48| 1.32
2 ; Preliminary | 5.20| 15.16| 8.98(11.49| 5.65| 2.56| 1.39
g < |2100 Adjusted 5.20| 12.27|11.87|11.49| 5.65| 2.56| 1.39
o |Prese| Preliminary | 3.40| 11.10| 7.92| 8.90| 5.10| 2.54| 1.39
§§ nt | Adjusted 340 8.15| 8.15| 8.15| 8.15| 2.95| 1.39
T8 Preliminary | 3.67| 11.73| 8.13| 9.32| 5.21| 2.58| 1.42
& 2020 Adjusted 3.67| 8.57| 8.57| 8.57| 8.57| 2.69| 1.42
g% 5050 Preliminary | 4.27| 13.03| 8.37/10.11| 5.32| 2.59| 1.44
T s Adjusted 427| 9.56| 9.56| 9.56| 8.17| 2.59| 1.44
e 22100 Preliminary | 5.19| 15.11| 8.91|11.44| 5.60| 2.69| 1.53
< Adjusted 5.19| 11.64|11.64|11.64| 6.14| 2.69| 1.53
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4.3.2. Calculation results
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Table 4.24: Increased rainfall affecting drainage coefficient in
gravity drainage sub-region through Lan sluice in some regulation

reservoir options

g% Prese | Preliminary | 3.39| 11.05| 7.86| 8.85| 5.06| 2.64| 1.50
T 5 |t | Adjusted 3.39| 7.91| 7.91| 7.91| 7.91| 3.84| 1.96
wg 2020 Preliminary | 3.66| 11.68| 8.07| 9.27| 5.17| 2.69| 1.54
= 2 Adjusted 3.66| 8.32| 8.32| 8.32| 8.32| 3.59| 1.54
;§ 5050 Preliminary | 4.26| 12.97| 8.31/10.06| 5.28| 2.70| 1.57
mon Adjusted 426 9.10| 9.10| 9.10| 9.10| 2.94| 1.57
m °° 2100 Preliminary | 5.18| 15.05| 8.84|11.38| 5.55| 2.82| 1.67
3 < Adjusted 5.18| 11.00{11.00|11.00| 7.82| 2.82| 1.67
gg Prese | Preliminary | 3.39| 11.01| 7.80| 8.81| 5.02| 2.75| 1.62
n g nt | Adjusted 3.39| 7.66| 7.66| 7.66| 7.66| 4.74| 1.62
mg 2020 Preliminary | 3.65| 11.63| 8.00| 9.22| 5.13| 2.80| 1.65
T o Adjusted 3.65| 8.08| 8.08| 8.08| 8.08| 4.48| 1.65
§Tf 2050 Preliminary | 4.25| 12.92| 8.25/10.01| 5.24| 2.82| 1.69
T Adjusted 425 8.85| 8.85| 8.85| 8.85| 3.84| 1.69
“g 2100 Preliminary | 5.17| 14.99| 8.77|11.32| 5.50| 2.94| 1.81
5 Adjusted 5.17| 10.36]/10.36|10.36| 9.50| 2.94| 1.81

4.3.
NETWORK

CALCULATION OF

HYDRAULICS FOR THE RIVER

4.3.1. Selection of hydraulic calculation models
As a basis for drainage hydraulics calculation, the thesis studied
following mathematical models: VRSAP of the late Prof.Nguyen
Nhu Khue; SAL of Ass.Prof. Nguyen Tat Dac; KOD of Dr.Prof.
Nguyén An Nién; WENDY of Delft (Netherlands); TLID+
ECOMOD of the Institute of mechanics of the national center for
natural science and technology in coordination with Prof. Nguyen

Kim Dan of Caen university institute — France; family of MIKE 21
and MIKE 11 models of Dutch Hydraulics Institute (DHI). Basing
on the analysis of strengths and weakness of the above mentioned
models, the thesis selects MIKE 11 model for calculation.

Wlthou.t With reservoir, Hyrage = 1,0 m
Increasil—LeServoir ) . .
T Time ng Aq Ostorage = 2,0% (@ storage = 3,0%0|0t storage = 4,0%)
T point |rainfall 4 increa| q Aq q | Aq q | Ad
(%) (liter/s sed |(liter/slincrease|(liter/s merea (liter/s merea
ec/ha)| o N sed sed
(%) |ec/ha)| d (%) |ec/ha) %) ec/ha) %)
a | Without land use structure change:
1 |Atpresent| 0.00 [11.39]/0.00 | 8.89 | 0.00 |[8.15]0.00|7.66 |0.00
2 2020 3.10 [11.74]3.109.23 | 3.82 |8.44|3.56|7.95]|3.79
3 2050 7.50 [12.2417.5019.73 ] 9.45 |8.85|8.59|8.35]9.01
4 2100 19.10 [13.56]19.10]11.03] 24.07 | 9.93 |21.84| 9.42 |22.98
b |With land use structure change due to rural industrialization and
urbanization
1 |Atpresent| 0.00 [11.39/0.00 | 8.89 | 0.00 |[8.15]0.00|7.66 |0.00
2 2020 3.10 [12.03]5.62 19.52 | 7.09 |8.57|5.15|8.08|5.48
3 2050 7.50 [13.34[17.12]10.82] 21.71 | 9.56 |17.30| 8.85 |15.54
4 2100 19.10 [15.45|35.65]12.91| 45.22 |11.64|42.82|10.36|35.25
Table 4.27: Water levels at some “node” locations along Kién
Giang arterial canal at key time points in Climate change scenario
, Kién Giang - | Kién Giang- A "
TT| Time | M |Hoing Gian§ T Cé Réngg Lan1- Lan
anh . . . . 2 junction
junction junction
1 HTR 2.13 1.79 1.63 1.57
2 2020 2.19 1.88 1.72 1.68
3 2030 2.26 1.94 1.78 1.73
4 2040 2.31 1.99 1.85 1.80
5 2050 2.37 2.07 1.92 1.89
6 2060 2.44 2.15 2.00 2.00
7 2070 2.53 2.26 2.11 2.10
8 2080 2.62 2.38 2.24 2.20
9 2090 2.73 2.50 2.38 2.30
10 | 2100 2.83 2.62 2.50 2.43
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5 DAYS INUNDATION RATIO CORRESPONDING TO CLIMATE CHANGE
SCENARIO IN THE PRESENT TIME OF SOUTH THAI BINH REGION
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Table 4.29: Duration in which water can be drained by gravity into
the sea corresponding to different time points in climate change
scenario — Medium emission scenario

Calculation items HTR | 2020 | 2050 | 2100

Sea level rise (cm) 0 12 30 75

Drainage duration (hours/ per day) | 17.86] 17.43| 17.14] 16.29

Table 4.30: Drainage demands and actual drainage capacity of
hydraulic works in Kién Giang river basin corresponding to different
time points in climate change scenario — Medium emission scenario

Figure 4.14

No. Calculation parameters Current | 2020 2050 2100

5 DAYS INUNDATION RATIO CORRESPONDING TO CLIMATE CHANGE
SCENARIO BY 2050 OF SOUTH THAI BINH REGION

Sea level rise (cm) 0 12 30 75

2 | Drainage demands (10°m®)

| - Unchanged land use structure | 139.83 il‘l}*-ilf iiSiOéé 166.54

- Changed land use structure 139.83 | 145.72 | 156.41 | 174.87

3 | Drainage capacity (10°m®) 107.95 | 108.80 | 114.29 | 123.32

Satisfactory level relating
| drainage capacity (%)

| - Unchanged land use structure 77.20 : 7:5-:47:' : 7:6;@3: 74.05

- Changed land use structure 77.20 74.66 73.07 | 70.52

Figure 4.15

5 DAYS INUNDATION RATIO CORRESPONDING TO CLIMATE CHANGE
SCENARIO BY 2100 OF SOUTH THAI BINH REGION

Figure 4.16

4.4. SOME MEASURES TO RESPOND CLIMATE CHANGE AND
SEA LEVEL RISE

Beside non-structural measures as: i) reduction of green house gas
emission in all economic activities; ii) enhancement of awareness of
the whole society on the risk of global climate change; iii)
Application of suitable measures to climate change and sea level rise
and iv) building management and exploitation capacity of hydraulic
works. This thesis has proposed and calculated hydraulics and made
analysis of scientific basis and the application ability of some of the
following structural measures: i) expansion of the river cross section
of Kién Giang river and building Lan 3 sluice to improve the
drainage capacity by gravity into the sea; ii) expansion of pumped
drainage area to drain water directly into the river; iii) construction of
regulation reservoir to slightly reduce drainage coefficient and to
adapt to the drainage capacity of existing and future hydraulic works
and iv) reinforce and upgrading sea and river dyke systems.
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CONCLUSION

The research results have solved following key issues:

1) Producing an overall picture of climate change impacts on socio-
economic development of Vietnam and of Northern Delta in
particular. Calculation data show that the changes in temperature,
evaporation, rainfall and some other climatic elements, the rise of sea
level in Vietnam and in Northern Delta since the latter half of 20"
century up to present are visible. Climate change is causing negative
impacts on production and livelihood of local people. Unexpected
and unusual climatic phenomena are taking place more and more
frequent, especially during the late years of 20" century and early
years of 21* century. Basing on climate change scenarios in Vietnam
published by Ministry of Natural Resources and Environment, this
thesis studied and assessed the impacts of climate change on the
operation and exploitation of hydraulic works in Northern Delta and
in the South Thai Binh Irrigation System.

2) The thesis presented basic factors affecting drainage coefficient,
identified designed rainfall drainage model, methods of calculating
drainage coefficient for each drainage body in the irrigation system,
scientific basis of water storage capacity measure and water
regulation of ponds in order to correct the drainage coefficient
diagram and methods to identify design drainage coefficient for
irrigation systems.

3) Relating to the impacts of climate change on drainage coefficient,
drainage demands and drainage measure for South Thai Binh
Irrigation system corresponding to main milestones of climate change
scenario, given marginal conditions have been identified, the research
results show that: i) drainage coefficient: if only impacts of climate
change on drainage demands are considered, designed drainage
discharge and total water volume to be drained of the irrigation
system increase in proportional to the increase of total design
drainage rainwater volume. If the effects of land use structure change
due to industrialization and urbanization are taken into consideration,
by comparing to existing conditions when the design drainage
rainfall increases by 3.1 % and the drainage coefficient increases by
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5.62 %. and as rainfall increases 7.9 % and drainage coefficient 17.12
% and when rainfall increases 19.1 % and the drainage 35.65 %; ii)
drainage measure: the gravity drainage area is reduced from 82.5 %
of the area to be drained at present to 62.9 % in 2020, 39.90 % in
2050 and 33.10 % in 2100; the scale of the pumped draining area
increases in proportional to the contraction of gravity draining area.
4) Given the current design drainage coefficient of 7.0 I/ ha, existing
drainage structures only meet 60 % of the drainage demand; in 2020
meeting 58 %, in 2050 meeting 52 % and 2100 covering more than
45 % of drainage demand. In order to adapt to drainage capacity of
existing structures, the thesis suggests: some regulation reservoirs
associated with urban planning and industrial zones should be
planned, in which the ratio of water surface of these reservoirs is
equivalent to 3.5 % to 4.0 % of the catchment area, the ratio of water
volume to be regulated in these reservoirs per a catchment unit is
from is 350 m’/ha to 400 m’/ha is suitable to both current and future
demands.

5) The thesis has studied and identified the scope and inundation
level under the impacts of sea level rise on South Thai Binh Irrigation
System in respective milestones in the published climate change
scenario.

6) The thesis has worked out basic measures in response to the
impacts of climate change for South Thai Binh Irrigation System:
structural measure involves the expansion of area which is directly
pumped into outside river and reduction of area drained by gravity
through Lan sluice; construction of regulation reservoirs to reduce
drainage coefficient; expansion of the cross section of Kién Giang
main canal and enlarging new Lan sluice to enhance gravity drainage
capacity into the sea; reinforcing and improve the resistance of river
and sea dykes and structures under these dykes under the impacts of
flow, waves and storm as mentioned above. Non-structural measures
are also mentioned yet not as specific as the structural measure which
will serve as the basis for the continued research of prevention and
adaptation measures in the context of climate changes and sea level
rise./.



