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MO PAU

1. TINH CAP THIET CUA DE TAI

Rung ngap man (RNM) dong Va1 tro to 16n trong phat trlen kinh te
va bao vé moi truong, noi cung c4p nhiéu 1am san, nguon cung cap
thu:c an, noi cu tra ctia nhiéu loai thuy san, chim nuéc, mot sé dong

.. Pay ciing 1a méi trudng dé con ngudi phat trién kinh té.

Rfrng ngap man la hé sinh thai nhay cam trudc tdc dong cua con
nguoi va thién nhién. Cling nhu trén thé gioi, rig ngap man cia nude
ta cling dang bi suy thoai nghiém trong. Nghé An la mét trong 28 tinh,
thanh ven bién c6 sy hién dién cua rimg ngap man. Toan tinh ¢6 82 km
duong bo bién, c6 6 cira song, dién tich rirng ngap man c6 344.8 ha.

Vung ven bién tinh Nghé An c6 vi tri quan trong vé kinh té, chinh
tri, xa hoi va an ninh - qudc phong. Trong nhitng nim gan day, rimng
ngap man da va dang bi suy giam do. tinh Nghé An chua c6 quy hoach
chi tiét cho viéc phat trién rirng ngdp mén vi thé trén dit ngap man
viing ven bién dang c6 sy quan 1y ctia cac nganh khac nhau, ngudi dan
trdng ring ngap man mot cach ty phat, chua c6 co sé nghién ctu khoa
hoc dbi véi viéc trong rieng ngap man.

Nhimng nguyén nhan nay di tac dong xau dén rimg phong ho ven
bién Nghé An, dan dén chét luong va dién tich rimg bi giam sut.

‘Dung truge tinh trang rung ngap man bi suy giam vé dién tich va
chat lu:ong Chinh quyén va nhiéu td chire ciing nhan déan da co nhung
nd luc nham phuc hdi va trong méi ring ngap man. Nhung két qua rat
han ché, hau hét cay trong bi sdu bénh, chét hoic bi nuéc cudn troi.

Xuit phat tir nhitng 1i do trén, dé tai “Xdc ldp co sé khoa hoc phuc
Vu quy hoach phdt trién rimg ngap man ¢ viing ven bién tinh Nghé An”
duoc lya chon thyc hién c¢6 ¥ nghia ca vé 1y luan va thyc tién.

2. MUC TIEU VA NOI DUNG CUA PE TAI

a. Muc tiéu

Xac 1ap co s& khoa hoc nham phat trién ring ngap méan ving ven
bién tinh Nghé An trén co s¢ danh gia cac nhan t6 sinh thai ty nhién.

b. N6i dung

- Xay dung co s6 1y luan va phuong phap nghién ciru cho viéc xac
lap co s& khoa hoc phuc quy hoach phat trién RNM ¢ tinh Nghé An.

- Piéu tra, danh gia hién trang rirng ngap man tinh Nghé An.
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- Panh gia cac nhén t6 sinh thai phuc vu quy hoach phat trién RNM
tinh Nghé An.

- Pinh huéng khéng gian phat trién RNM tinh Nghé An.

- Pé xuét giai phap phat trien RNM tinh Nghé An.

3. GIOI HAN PHAM VI NGHIEN CUU

a. Gidi han khong gian

Vé phia bién khu vic nghién ctru dugc xac dinh tir duong dang sau
2m va vao dét lién hét ranh gigi xa (phuong, thi trin) giap bién, trén
dia ban 38 xa VVB tinh Nghé An.

b. Gidi han néi dung

- C4c nhén t6 sinh thai anh huong dén sinh truéng va phat trién cac
loai 4 nhan t6 sau: d6 man cua nude, thanh phan cap hat, do sau ngap
tridu, hién trang st dung dét.

- Pé tai danh gia mirc do thich hop cho cac loai TVNM: Mam quén,
Dudc voi, Trang, Vet du, Ban chua va loai St.

4. NHUNG PIEM MOI CUA LUAN AN

Piém méi 1: Panh gia duoc cic mirc d6 thich hop V& cac nhén t6
sinh thai cho 6 loai thyc vat ngap man: Mim quén, Pudc voi, Trang,
Ban chua, Vet du va St ¢ ving ven bién tinh Nghé An.

Piém méi 2: Bé xuat dugc dinh hudng khong gian phét trién rimg ngap
man trén co s& két qua danh gia cac mire do thich hop vé cac nhan 6 sinh
théi cho céc loai thuc vat ngap man ndi trén, & vimg ven bién tinh Nghé An.
5. NHUNG LUAN PIEM BAO VE

- Luén diém 1: RNM ving ven bién tinh Nghé An dang bi suy
giam nghiém trong ca V& dién tich va chat luong, viéc trong RNM
trong nhirg nim qua gap rat nhidu kho khan. Panh gia mirc d6 thich
hop cac nhén t6 sinh thai tu nhién d6i Vi cac loai TVNM la co s&
khoa hoc quan trong dé phuc vu quy hoach va phat trién bén viing
RNM VVB tinh Nghé An. Luan diém nay dwoc chirng minh bang hién
trang RNM tinh Nghé An (dién tich; don vi quéan 1i; Thanh phan loai;
Gi4 tri sir dung; Phan bé manh mun; Dic diém dat ngap man). Trén co
s danh gia hién trang ving ven bién tinh Nghé An, luan an d3 danh
gid mirc d9 thich hop cac nhan t4 sinh thai ctia dét theo huéng dan cua
T chtc Luong thuc va Nong nghiép Lién Hop Quéc (1976) cho cac
loai thyc vat ngdp man nhu: Mdm quin, Pudc voi, Trang, Ban chua,
Vet du va loai St, trén 18 loai don vi dét dai voi dién tich 715,88 ha,
trén 38 xa cua 6 huyén, thi x4, thanh phé (thi x3 Hoang Mai, huyén
Quynh Luu, huyén Dién Chau, huyén Nghi Loc, thanh phé Vinh).
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Luén diém 2: Giai phap phat trién bén virng RNM VVB tinh Nghé
An duge dé xuat dua trén dinh huéng, chién luoc qudc gia vé khong
gian phat trién RNM ciia cac tinh va két qua danh gia mirc do thich hop
Clia cac nhan td sinh thai cho cac loai TVNM trong danh muc dugc Bo
NN&PTNT khuyén cdo wu tién gay trong. Luan an da dua ra dé xuat cu
thé cho 6 loai cay ngap man, co ban do phan bd 15, cung cap co sé khoa
hoc phuc vy dé Xuét khong gian sinh thai phat trién RNM ving ven bién
tinh Nghé An, gom 18 don vi dat dai trén khu vuc nghién cuu Voi tong
dién tich trong mai 340,71 ha. Trong d6: thi xa Hoang Mai tong dién tich
40,09 ha; huyén Quynh Luu 123,21 ha; huyén Dién Chau 30,21 ha; huyén
Nghi Loe 110,06 ha; Thanh phé Vinh 34,14 ha. Kha ning mé rong khong
gian phat trién RNM ving ven bién tinh Ngh¢ An phu hop véi quy luat
phat trién tw nhién va yéu cau phat trién xa hoi. Bong thoi, luén én, da dé
Xuét cac giai phap can ban dé dam bao cho su phat trién RNM.

6. Y NGHIA KHOA HQC VA THUC TIEN

a. Y nghia khoa hoc

- Gop phan xay dung luan cir khoa hoc cho viéc phuc hdi va phat
trién RNM & VVB. Dam bao phat trién KT-XH gén véi cong tic bao
v€é moi truong.

- Két qua dé tai s& 1a co sé khoa hoc gitip cac nha hoach dinh, cac
nha quan ly, cac phong ban chirc nang ra quyét dinh trong viéc quy
hoach, bao ton, phuc hoi va phét trién RNM ving ven bién.

b. Y nghia thyc tién

Gop phan phuc hdi va phat trién dién tich RNM tai Nghé An nham
tang cudng phong ho cho VVB, chin song bao vé dé diéu, giam cudng
d6 gio bio, bao vé ruong dong, lang mac, cac cong trinh xay dyng,
duong giao thong...; vira dem lai loi ich kinh té, xa hoi, ning cao chat
lugng cudc Song cho nguoi dan dia phuong va dap mg yéu cAu cua
Vigc g pho bién ddi khi hau cua quéc gia.

7. CAU TRUC CUA LUAN AN

Ngoai phan ma dau, két luan, kién nghi va phu luc, ndi dung chinh
luan an gom 3 chuong:

Chuong 1. Tong quan cac van dé nghién ctu,

Chuong 2. Danh gia tong hop diéu kién sinh thai ty nhién phuc vu
phat trién rirg ngap man tinh Nghé An.

Chuong 3. Dinh hudng khong gian va giai phap phat trién rimg
ngap man tinh Nghé An.
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CHUONG 1. TONG QUAN CAC VAN DE NGHIEN CUU
1.1. TONG QUAN NGHIEN CUU VE RUNG NGAP MAN

Tdng quan nhirng nghién ctru vé RNM trén thé gisi va ¢ Viét Nam
cac hudng nghién cuu: (i) nghién ctru thanh phan loai va dic diém
phan b ring ngap man, (i) nghién cuu diéu kién ty nhién anh huéng
dén rung ngap man, (iii) nghién ctu vé k§ thuat trong RNM.
12. CO SO LY LUAN, PHUONG PHAP VA CAC BUOC
NGHIEN CUU
1.2.1. Khdi ni¢m va thudt nQit lién quan

Luan an da tong hop mot s6 khai niém sau: (1)Ving ven bién, (2)
Thuy triéu, (3) Ring ngap man, (4) Thuc vat ngap man, (5) dat dai, (6)
Pon vi dat dai, (7) Panh gia thich nghi dat dai, (8) Phuong phap déanh gia
dat dai (FAO), (9) Quy hoach, (10) Quy hoach tong thé phat trién kinh té
- x3 hdi, (11) Cac thuat ngir trong husng dan ky thuat trong RNM.
1.2.2. Quan diém nghién ciru ciia dé tai

Nghién ctu dya trén cac quan diém: (1) Quan diém tong hop, (2)
Quan diém hé théng, (3) Quan diém lich sir i& canh (4) Quan diém
phat trién bén viing.
1.2.3. Phwong phdp tiép can Ciia dé tai

Tiép can theo hudng danh gia thich nghi dat caa FAO (1976).
1.2.4. Phwong phdp va cdc buwde nghién civu ciia dé tai
1.2.4.1. Phuong phap nghién cuu

a. Phirong phdp thu thap, xit Iy, phan tich va tong hop tdi liéu

- K& thira s liéu, tai liéu, bao céo, cac két qua nghién ctu. ...

- Tap hop, ké thira tai liéu vé DPNM va RNM cua tinh Nghé An

b. Phuong phdp nghién ciru thuc dia

Bao gom: (1) Diéu tra, danh gia thanh phan loai, dic diém phan | b6
cua TVNM vung ven bién tinh Nghé An, (2) Khao sat va lay mau tram
tich, mau nuéce lan the 1 & thir 2, (3) PO d6 sau ngap triéu.

c. Phuong phap diéu tra thanh phan loai bang 6 tiéu chuan

Diéu tra thanh phan loai bang 6 tiéu chuén, thiét 1ap 6 tiéu chuén
theo Roeland Kindt & Richard Coe (2005) va Hoang Chung (2009).

d. Phwong phap tinh dg thuong gap va do che phu

- Tinh d6 thuong gap = s 6 tiéu chudn co loai / tong s6 6 tiéu chuén.

- Do che phu dugc x4c dinh bang phwong phéap udc lugng.

e. Phirong phdp ban do va hé thong théng tin dia 1y

Puoc sir dung dé xdy dung va chdng xép cac ban do thanh phan,
Xt 1i dir liéu thude tinh va phén tich khong gian, quan 1y co s& dit liéu.
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. Phuwong phdp thuc nghiém phdn tich méi truong

Cac mau dat, nuéc, dugc phan tich tai Phong thi nghiém khoa Moi
truong, Trudong Dai hoc Khoa hoc, Pai hoc Hué.

g. Phuong phap danh gia thich nghi dat dai

Theo phuong phap danh gia thich nghi caa FAO (1976)
1.2.4.2. Céc buwde nghién citu Ciia dé tai

[ Xic dinh muc tdéuva néi dung nghién ciéu ]

[ Xiay dung co s¢ 1¥ luiin va phwong phap nghién ciu ]
i

Téng quan céic vin Co s¢ 1¥ lufiin va phwong
d& nghién cou phap
Pianh gia thng hep diéu
Kién zinh thii cw nhién...
Pdc diém TN, KT — Hién trang ving ven
XH VVE tinh Nghé An bién tinh Nghé An

Péanh gid miec df thich hop
eia cdc nhin t6 sinh thai
| | |
Loai L ai
231 oai Loai Loai Loai LoaiSd
Mam Trang Bin Vetdn
‘1“571l chua
1 I

Prinh hwimg quy hnachk]long gian phat trién J

]
[ Pé xuit gidi phap phat trién riFng ngip mian J

¥
[ Két luin va kién nghi ]

Hinh 1.6. So' do cdc budc nghién ciru Ciia dé tai

CHUONG 2. PANH GIA TONG HQP PIEU KIEN SINH THAI
TU NHIEN PHUC VU PHAT TRIEN RUNG NGAP MAN
TINH NGHE AN

2.1. PAC PIEM TU NHIEN, KINH TE - XA HQI CAC NHAN TO
ANH HUONG DEN SU PHAT TRIEN RUNG NGAP MAN

Téng quan cic van dé vé dic diém tu nhién, kinh té - xi hoi va cac
nhan t6 anh huong dén sy phat trién RNM.
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2.2. HIEN TRANG VUNG VEN BIEN TINH NGHE AN
2.2.1. Hién trang rieng ngdp mgan
2.2.1.1. Dign tich ring ngdp man

Co6 xu hudéng giam: DTRNM & DNM (2019): 1.054,28 ha. Trong
d6: DTRNM: 344,81 ha (32,71%), DTDNM 709,47 ha (67,3%).
2.2.1.2. Di¢n tich rung ngdp mdn phdn theo chirc nang

- Tong dién tich: 1.054,28 ha, trong d6: ring phong ho: 935,36 ha;
Churc nang khac: 118,92 ha.
2.2.1.3. Dién tich rung ngdp man phdn theo cha qudn ly

Téng DTRNM 1.054,28 ha, trong do: BQLRPH quan 1y 292,55 ha,
ho gia dinh quan ly 13,11 ha, UBND xa quan ly 748,62 ha.
2.2.1.4. Thanh phén cdy ngdp Min viing ven bién

TVNM chinh thic c6 11 loai thudc 8 ho, 2 nganh, thanh phén loai
thuc vat tham gia ngap man cé 95 loai thudc 32 ho, 2 nganh.
2.2.1.5. Phén b6, mdt dé, dp che phii ciia cdy ngdp man

a. Phdn bé rimg ngdp man

Trong s cac loai TVNM chinh thirc, Sam bién va Pudc voi co do
thudng gap 16n nhat véi 64,71%; tiép dén 1a Vet du (52,94%), Cac loai
con lai c6 d¢ thuong gap dudi 50%.

b. D¢ che phu ring ngap man

Dudc voi 14 loai chiém wu thé phd bién nhat tiép dén 1a Trang, Ban
chua, Vet du va Mam quan.
2.2.1.6. Dién bién rimg ngdp man

RNM & Ngh¢é An xu hudng giam: 2006 - 2009 giam 120,5 ha/nam,
2009 - 2013, giam 49,4 ha/nam, 2013 - 2018, giam 13,1 ha/ nam.
2.2.2. Bdc diém ddt ngap mdn viing ven bién tinh Nghé An
2.2.2.1. Dign tich va phdn bé ciia dat ngdp mdn

Bang 2.5.Tong hop dién tich dat trong ngdp mdan tinh Nghé An

PON VI DNMNTTS | PNMVB | DPNMVS | Téng | Ty lé
HANH CHINH (ha) (ha) (ha) (ha) %
Hoang Mai 15,42 16,18 40,74 | 72,34 | 10,20
Quynh Luu 70,75 84,23 38,97 | 193,95 | 27,34
Dién Chau 0 203,64 30,19 | 233,83 | 32,96
Nghi Loc 33,97 18 73,06 | 125,03 | 17,62
Ctra Lo 0 50,18 0 50,18 | 7,07
TP Vinh 24,42 0 9,72 34,14 | 481
Tong 38 xi 144,56 372,23 | 192,68 | 709,47 | 100
Ty & % 20,38 52,47 27,16 | 100,00 | 100




2.2.2.2. Pic diém dit ngap mgn

a. Pé Mdn va mot S6 thong sé dinh dudng nude vimg ven bién

Céc thong sb tai VVB déu nam & muc cho phép. Céc théng sb pH,
N - NOs dat mirc cho phép ¢ ¢t A, QCVN 08-MT:2015/BTNMT, cac
thong sb DO, N-NO2, P-PO4 dat muc cho phép ¢ cot B cua Quy chuan.

b. Mét s tinh chat 1y héa ciia dat ngdp man

- Dic tinh vat 1y cta tram tich ving ven bién tinh Nghé An

Nong d6 OM vao mua mua thap: chi tir 0,07 % dén 0,81 %. Ham
lwong cat tir 10,6% - 89,97%, thit tir 6,2 - 72,6%, sét 3,57 dén 46,57%.

- Dic tinh dinh dudng ciia tram tich ving ven bién tinh Nghé An

Dic diém chung 1a dat cat, it chua dén trung tinh; ham lwong dam,
1an, kali tong s6 va Carbon hitu co tai cac diém khao sat khong co su
khac biét I6n giita ting mat va ting dudi.

c. Ché do thuy trieu va dg sau ngadp triéu ¢ cac ving PNM

Thuy triéu bién d6i kha phuc tap, trong thang c6 khoang 10 - 13
ngdy thiy triéu c6 2 1an nudc 1én va 2 1an nudc xudng bién do khac
nhau. Bién d6 thay triéu dao dong 0 - 3,5 m muc trung binh 14 2 m.
2.3. PANH GIA CAC NHAN TO SINH THAI TU NHIEN PHUC
VU QUY HOACH PHAT TRIEN RUNG NGAP MAN
2.3.1. Xdy dung bdn dé don vi dit dai
2.3.1.1. Lwa chon va phén cip chi tiéu xdy dung ban do don vi dit dai

a. Nguyén tac lyra chon

Khi lya chon cac chi tiéu cho viéc xdy dung ban d6 DVDD, can
phai tuan tha cac nguyén tic sau:

- Céc chi tiéu dugc lya chon dé DGDP phai ¢6 sy phan hoa rd rang
theo don vi ban db dat dai trén dia ban nghién ctru. Nguyén tac nay rat
can thiét vi c6 nhiéu yéu té quan trong, nhung néu khong phan hoa
theo lanh thd thi viéc lua chon chi tiéu danh gia s& khong c6 y nghia.

- Céc chi tiéu d4nh gia phai anh huéng rd rét dén qua trinh st dung
dat va diéu kién KT-XH & lanh thd nghién ciu.

- Dé thuan loi cho viéc danh gia mic d6 thich hop cua timg DVDD
cho tirng loai hinh str dung cu thé, can chon s6 luong cac chi tiéu nhu
nhau.

Khi lva chon va phan cip chi tiéu, can cin cir vao cac yéu t6 sau:

- Can cr vao cac yéu té ty nhién, ddc diém va tinh chat dat dai ciing
nhu cac yéu to sinh thai nong nghiép cua dia ban nghién cuu.

- Can cir vao két qua danh gia hién trang sir dung dét, phan tich
hiéu qua st dung dt trén lanh thd nghién ciu.
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- Can cir vao yéu cau sir dung dét cia cac loai hinh str dung dat
duoc lua chon.

b. Yéu cau khi xdy dwng chi tiéu cho ban do don vi dat dai

- Cac VDD cang dong nhét cang tot.

- Can vé cac PVDD mot cach nhat quan.

- Cac bVDD duoc xéac dinh cang don gian cang tdt, khi xac dinh
can can ctr vao hién trang sir dung dat.

- Cac DVDD can duge xac dinh theo huéng bén viing twong ddi
cuia bé mat dat. Viéc tap hop cac don vi ban do dét dai thanh ting
nhom cang c6 y nghia thyuc té ddi véi dinh huéng sir dung dat.

¢. Xac dinh va phan cdp chi tiéu cho ban do don vi dat dai

Khi xac dinh va phan cap Ch1 tiéu cho ban d6 DVDD, ngoai viéc
dira vao cac yéu ciu, nguyén tic chung, can phai can ctr vao déc thu
riéng cua lanh thd nghién ciru dé c6 hudng diéu chinh phu hop.
2.3.1.2. Xay dung bén dé don vi dit dai va dic diém cdc don vi dit dai

Ban d6 BVDD VVB tinh Nghé An 1a ban db t6 hop cua cac ban d6
chuyén dé di dugc x4y dung nhu: ban d6 thanh phan cp hat, ban db
d6 sau ngap tridu, ban dd d6 man cua nuéc, ban dd hién trang dat va
RNM. Két qua xay dung dugc ban do don vi dat dai gom 18 DVDD.
Téng dién tich cac don vi dat dai VVB tinh Nghé An 1a 715,88 ha.
2.3.2. Danh gid va phan hang Micc dg thich hgp dat dai
2.3.2.1. Muc tiéu va doi twong phdt trién

a. Muc tiéu

Vé6i muc dich phat trién kinh té va bao ton RNM khu vuc ven bién
tinh Nghé An, muc tiéu xac dinh mac do thich hop cua cac nhan t6
sinh thai cho mot s6 loai TVNM.

b. Béi twong phdt trién

Déi twong dé danh 1a cac loai TVNM: Mam quan, Budc voi, Trang,
Ban chua, St, Vet Du.
2.3.2.2. Nhu Cdu sinh thdi ciia cic di twong phdt trién

Nhu céu sinh thai cta cac loai: (1) Mam quén, (2) Pudc voi, (3)
Trang, (4) Vet du, (5) Ban chua, (6) Su.
2.3.2.3. Lura chon dom vi, chi tiéu va phén cap chi tiéu dinh gid

a. Lwa chon don vi danh gia

Pon vi danh 1a: cac BVDD vung VVB tinh Nghé An.

b. Lwa chon chi tiéu va phan cap chi tiéu danh gid

Céc tiéu chi danh gia gom: (1) d6 man ca nudc, (2) thanh phan cap
hat, (3) d6 sau ngap tridu, (4) hién trang dit va rirng ngap man.



9

2.3.2.4. Ldp thang ddnh gid mirc dj thich hop Ciia dit dai cho pht trién
raeng NGap men

a. Thang danh gia riéng cho tung doz tugng thurc vat ngap man

Panh gi4 theo thang diém 3 bac: rat thich hop (S1):3 diém; thich
hop trung binh (S2): 2 diém; it thich hop (S3): 1 diém, khong thich
hop (N): 0 diém. Ap dung cong thae (1) va (2)

Dua vao két qua tinh trong s cua cac chi tiéu danh gia bang
phuong phap AHP cua téc gia Saaty, T.L. and Vargas L.G., (1994) thi:
Do sau ngap tricu 6 trong s6 cao nhat 1a 0,562, 6 man cua nudc
0,185, thanh phan cap hat 1,62, hién trang dat va rirng ngap man 0,091,
Két qua thé hién ¢ bang 2.12.

b. Thang ddanh gid tong hop

Cin ctr vao hé thdng céc chi tiéu va trong s6 duoc lra chon, dé tai
su dung cong thuc tinh trung binh cong theo phuong phap danh gia
dat dai, cia FAO (1976).

1
My = ) ki (1)

Trong d6: Mo 1a diém danh gia chung (tong hop); di: diém danh
gia yéu t6 thir i; n: s6 chi tidu danh gia; ki: hé s6 tim quan trong cua
yéu tb thir i

Khoang cach gitra cac muc d6 thich hop sinh thai dugc tinh theo
cong thirc tinh khoang cach diém theo phwong phép danh gia dat dai,
cua FAO (1976).

Trong d6: Dmax 1a ap = 2mec2min () diém danh gla chung cao nhét;
Dmin 14 diém danh gia chung thap nhat; M 1a s6 cp danh gia.

Dua vao két qua tinh diém trung binh cong theo cong thirc 1 va két
gua tinh khoang cach gitta cac mirc do thich hop tinh theo cong thic
2. Két qua phan cAp mirc d¢ thich hop cho céc loai TVNM bang 2.13

Bang 2.13. Thang danh gid tong hop mite dg thich hop dat dai cho
cdc loai thuc vdt ngdp man tinh Nghé An
Khoang Thang diém danh gia
cach [Khong thich| It thich | Thich hgp | Rét thich
diém hop (N) | hep (S3) [trung binh (S2)| hop (S1)
Mamaquan | 0,39 0 <1,94 1,94-234 >2,34

Muc dich
danh gia

DPudc voi 0,42 0 <1,91 1,91-2,33 >2,33

Trang 0,48 0 <1,39 1,39-187 >1,87

Ban chua 0,39 0 <1,95 1,95 - 2,34 >2,34

Vet du 0,53 0 <1,28 1,28-1,81 >1,81
0

Su 0,42 <1,49 1,49-1,92 >1,92
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2.3.2.5. Két qud ddnh gid mirc dp thich hop Ciia dit dai cho phdt trién rimg

ngap man

a. Cdy Mdam qudn (Avicennia lanata) ’ ’
Két qua danh gia murc do thich hop cho cdy Mam quan nhu sau:
Bang 2.14. Ket qua danh gia mirc do thich hop cho cdy Mam quan ¢

viing ven bién tinh Nghé An

X&p loai PVDD Dién tich (ha) | Ti 1§ (%)
Rat thich hop 2,3,5,6,9 1517, 18 182,55 25,5
Thich hop trung binh 1,8,11,14 75,56 10,55
it thich hop 16 80,15 11,20
Khong thich hop 4,7,10,12,13 377,62 52,7
Tong 18 715,88 100

b. Cdy Dudc voi (Bdng, Buoc chang) (Rhizophora stylosa)
Bdng 2.15. Két qua danh gia mizc do thich hop cho cay Puoc voi o

viing ven bién tinh Nghé An

X&p loai PVPD Dién tich (ha) | Ti I (%)
Rat thich hop 3,6,15,17,18 67,54 9,43
Thich hop trung binh 1,2,5,9 14,16 237,83 33,22
[t thich hop 8,11 32,88 4,59
Khong thich hop 4,7,10,12,13 377,62 52,75
Tong 18 715,88 100

c. Cay Trang (Kandelia candel)

Bang?2.16. Két qud ddanh gid mutc do thich hop cho cdy Trang o vung
ven bién tinh Nghé An

Xép loai PVDD Dién tich (ha)| Ti l¢ %
Rat thich hop 1,3,14,15,16,17,18 146,91 20,52
Thich hop trung binh 2,56, 89 185,19 25,87
it thich hop 11 6,15 0,86
Khong thich hop 4,7,10,12,13 377,62 52,75
Tong 18 715,88 100

d. Cdy Ban chua (Sonneratia caseolaris) ‘
Bdng 2.17. Két qua danh gida muke do thich hop cho cdy Ban chua ¢
vung ven bién tinh Nghé An

X&p loai PVDD Dién tich (ha) | Tilé (%)
Rat thich hop 15, 18 20,49 2,86
Thich hop trung binh 1,3,14,16, 17 126,42 17,66
it thich hop 2,5,6,89, 11 191,35 26,73
Khong thich hop 4,7,10,12,13 377,62 52,75
Tong 18 715,88 100




11

e. Cay Vet du (Bruguiera gymnorhiza)
Bang 2.18. Ket qua ddanh gia mirc dg thich hop cho cdy Vet dit o
vung ven bién tinh Nghé An

X&p loai PVDD Dién tich (ha) [Ti 1§ (%)
Rat thich hop 1,3,14,15,17,18 105,95 14,80
Thich hop trung binh 2,5,6,8,9, 16 226,15 31,59
it thich hop 11 6,15 0,86
Khong thich hop 4,7,10,12,13 377,62 52,75
Tong 18 715,88 100

f. Cay Su (Aegiceras corniculatum)

Két qua danh gia mirc d6 thich hop cho ciy St nhu sau:

Bang 2.19. Két qua ddnh gic mirc do thich hop cho cdy Si ¢ ving

ven bién tinh Ngh

¢ An

Xép loai PVDD Dién tich (ha) | Tilé %
Rat thich hop 1,3,14,15,17, 18 105,95 14,80
Thich hop trung binh | 2,5,6,8,9,11, 16 232,31 32,45
it thich hop - 0 0
Khong thich hop 4,7,10,12,13 377,62 52,75
Tong 18 715,88 100

CHUONG 3. PINH HUONG KHONG GIAN VA GIAI PHAP
PHAT TRIEN RUNG NGAP MAN TINH NGHE AN

3.1. MUC PQ THICH HQP CHO CAC LOAI THUC VAT NGAP
MAN THEO PON VI HANH CHINH CAP HUYEN O VUNG VEN
BIEN TINH NGHE AN
3.1.1. Cay mim quan (Avicennia lanata)
Bang 3.1. Két qua ddnh gid mirc d¢ thich hop cho cdy Mam quan
theo don vi hanh chinh & viing ven bién tinh Nghé An

Huvén Rat thich| Thich hop | It thich | Khéng | Tong so dién
¥ hop |trungbinh| hep | thichhgp| tich (ha)

TX. Hoang Mai 32,49 18,86 0 16,22 67,58

Quynh Luu 36,74 3220 | 46,09 | 88,75 203,77
Dién Chau 30,28 0 0 204,28 234,55
Nghi Loc 73,29 0 3406 | 18,06 125,41
TX. Cira Lo 0 0 0 50,32 50,32

TP. Vinh 9,75 24,50 0 0 34,25

Tong 18255 | 7556 | 80,5 | 377,62 715,88
Ty 16 % 25,5 1055 | 1120 | 527 100,00
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3.1.2. Cay dudre voi (Rhizophora stylosa)
Bang 3.2. Ket qua danh gid mirc do thich hop cho cdy Budc voi theo
don vi hanh chinh ¢ vung ven bién tinh Ngh¢ An

Rat Thich hgp | itthich | Khong | Téng so
Huyén thich trung binh hop thich dién
hop (S1) (S2) hop (S3) | hop (N) | tich (ha)
Hoang Mai 6,66 32,60 12,10 16,22 67,58
Quynh Lvu 48,70 45,54 20,79 88,75 203,77
Dién Chau 2,43 27,85 0 204,28 234,55
Nghi Loc 107,35 0 18,06 125,41
Ctra Lo 0 0 0 50,32 50,32
Vinh 9,75 24,50 0 0 34,25
Téng 67,54 237,83 32,88 377,62 715,88
Tilé % 9,43 33,22 4,59 52,75 100,00

3.1.3. Cay Trang (Kandelia candel)
Bdng 3.3. Ket qud danh gia muec do thich 7h()p cho cay Trang theo
don vi hanh chinh ¢ vung ven bién tinh Ngh¢ An

Huyén Rit thich| Thich hop | It thich | Khéng [Tong sb dién
i hop trung binh hop thich hgp| tich (ha)
TX.HoangMai | 7,64 37,56 6,15 16,22 67,58
Quynh Luu 70,96 44,07 0 88,75 203,77
Dién Chau 0 30,28 0 204,28 234,55
Nghi Loc 34,06 73,29 0 18,06 125,41
TX. Cira Lo 0 0 0 50,32 50,32
TP. Vinh 34,25 0 0 0 34,25
Téng 146,91 185,19 6,15 377,62 | 71588
Ti & % 20,52 25,87 0,86 52,75 100,00

3.1.4. Cay Bén chua (Sonneratia caseolaris) i
Bang 3.4. Ket qua danh gia mirc do thich hop cho cdy Ban chua theo
don vi hanh chinh ¢ ving ven bién tinh Nghé An

Huyén RAt thich | Thich hep | Itthich | Khéng [Tongsé dién

i hop trung binh hop thich hop | tich (ha)
TX. Hoang Mai 0,88 6,77 43,71 16,22 67,58
Quynh Luu 9,86 61,10 44,07 88,75 203,77
Dién Chau 0 0 30,28 204,28 234,55
Nghi Loc 0 34,06 73,29 18,06 125,41
TX. Ctra Lo 0 0 0 50,32 50,32
TP. Vinh 9,75 24,50 0 0 34,25
Tong 20,49 126,42 191,35 | 377,62 715,88
Tilée % 2,86 17,66 26,73 52,75 100,00
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3.1.5. Cay Vet du (Bruguiera gymnorrhiza)
Bang 3.5. Ket qua danh gid mirc do thich hop cho cdy Vet di theo
don vi hanh chinh ¢ vung ven bién tinh Ngh¢ An

Huyén Rét thich| Thich hgp | it thich | Khéng [Tong so dién
: hop | trung binh hop thich hgp | tich (ha)
TX. Hoang Mai | 2,56 42,64 6,15 16,22 67,58
Quynh Luu 69,14 45,89 0 88,75 203,77
Dién Chau 0 30,28 0 204,28 234,55
Nghi Loc 0 107,35 0 18,06 125,41
TX. Cura Lo 0 0 0 50,32 50,32
TP. Vinh 34,25 0 0 0 34,25
Tong 105,95 | 226,15 6,15 377,62 715,88
Tilé % 14,80 31,59 0,86 52,75 100,00

3.1.6. Cay Si (Aegiceras corniculatum)
Bang 3.6. Keét qua danh gid mirc do thich hop cho cdy Su theo don vi
hanh chinh o ving ven bién tinh Nghé An

Rat | Thich hop | It Khong Téng dién
Huyén thich trung thich thich tich (ha')

hop binh hop hop
TX. Hoang Mai 2,56 48,79 0 16,22 67,58
Quynh Luu 69,14 45,89 0 88,75 203,77
Dién Chau 0 30,28 0 204,28 234,55
Nghi Loc 0 107,35 0 18,06 125,41
T.Cra Lo 0 0 0 50,32 50,32
TP. Vinh 34,25 0 0 0 34,25
Téng 105,95 232,31 0 377,62 715,88
Tilé % 14,80 32,45 0 52,75 100,00

3.2. PINH HUONG KHONG GIAN PHAT TRIEN RUNG NGAP
MAN TINH NGHE AN
3.2.1. Co sé dé xudt dinh hwong
3.2.1.1. Can cir phap ly
Cac van ban chu truong, chinh sach cia Pang va Nha nudc...
3.2.1.2. Co so khoa hgc
Can ctr vao két qua danh gia muc do thich hop cac nhan té sinh
thai cho cac loai TVNM VVB tinh Ngh¢é An da duoc danh gia ¢ trén.
3.2.2. Quan diém dé xudt dinh huwong
Hudng téi muc tiéu phat trién bén virng, trén co sé cac két qua danh
gia cac mirc do thich hop cac nhan té sinh thai cho cac loai TVNM.
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3.2.3. Pinh hwéng khéng gian va gidi phdp phdt trién rirng ngap
mén tinh Nghé An
3.2.3.1. Pinh hwong khong gian phdt trién ring ngap man theo don vi dit
dai ¢ cdc xii ven bién tinh Nghg An

a) Pinh hiong khong gian phdt trién rimg ngap mén theo don vi
ddt dai cdc xa thj xd Hoang Mai

Bang 3.7. Dinh hudng khéng gian phat trién rimg ngdp man theo
don vi dat dai ¢ cdc xa thi xd Hoang Mai

£ 5)% D!EN . , .
THIXA | XA TK | pp | TICH BO TRi CAY TRONG
(ha)
Tong 43,09
wnp |341c | 6 4,02 | Mam quan, Pudc voi, Trang
81 Y 340c | 6 | 0,98 | Mam quan, Dudc voi, Trang
- 340b | 6 0,78 | Mam quan, Pudc voi, Trang
344A | 14 | 1,68 | Trang, Vetdu, Su
Mfau 3a4n | 15 0,88 Mam‘quan, Trang, Ban chua,
Hung vet du
Hoang 344A | 5 0,88 Mam quan, Pude voi, Vet du
Mai Quynh | 340b | 16 5,06 | Trang, Mam quan, Pudc voi
gh“"’n 340b | 9 | 20,25 | Mém quin, Budc voi, Sa
Quynh 340 5 0,95 | Mam quan, Pudc voi, Trang
Lién 340 2 2,65 | Mam quan, Pudc voi, Trang
Sgg/nh 340A | 6 4,96 | Mam quin, Pudc voi, Trang

TX. Hoang Mai c6 dién tich 40,09 ha DPNM dugc danh gia rat thich
hop dé trong cac loai TVNM.
b) Pinh hudng khéng gian phdt trién rimg ngdap mén theo don vi
ddt dai cdc xd huyén Quynh Luu
Bang 3.8. Pinh hudng khong gian phdt trién rimg ngdp man theo
don vi dat dai ¢ cdc xd huyén Quynh Luu

T py | DIEN
HUYEN XA TK Pb TICH BO TRi CAY
(ha)
Tong 123,21
Quynh An Hoa 340L 1 10,82 |Trang, St, Ban chua
Luu 340L | 14 19,02 |Pudc voi, Trang, Ban chua
340L | 05 2,74 |Mam quan, Pudc voi, Trang
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340D | 17 4,65 |Pudc voi, Trang, Vet du
340D | 06 | 359 [Mam quan, Pudc voi
Quynh 344S | 06 1,28 [Mam quan, Pudc voi
Bang 344S | 17 3,14 |Pudc voi, Trang, Vet du
340D | 18 0,56 ?}IO‘C: Trang, Ban chua, Vet
u, Su
Quynh sa0e | 18 | o057 Mim quin, Pudc voi, Ban
’ chua
Luong 73408 | 17 | 10,01 |Pudc voi, Trang, Ban chua
Qunh 340G | 17 6,84 mir; quan, Pudc voi, Ban
Minh 3406 | 18 | 583 Mim quin, Pudc voi, Ban
' chua
3445 17 3,14 I\/!am quan, Pudc voi, Trang,
ban chua
Quynh 344S | 06 | 0,10 |Mam quan, Pudc voi, Trang
Thanh 3445 | 18 2.87 I\/!am quan, Pudc voi, Trang,
ban chua
344S | 03 | 0,81 |[Méim quan, Pudc voi
Son Hai 340k | 9 10,54 |Mim quin
340k 16 1,81 |Trang, Budc
Quinh | spoM | 13 | 144 |Vetdi
Tho , et du, trang
%‘g:: 340k | 8 | 17,15 |Mém quén, Si
Sgr}]’gh 340k | 8 3,34 |Mim quan, Trang,

Huyén Quynh Luu c6 tong 123,21 ha DPNM dugc danh gia rat thich
hop dé trong cac loai TVNM.
¢) Pinh huwéng khéng gian phdt trién rimg ngdp mdan theo don vi
ddt dai cdc xa huyén Dién Chdu
Bang 3.9. Dinh hudng khéng gian phat trién rimg ngdp man theo
don vi dat dai ¢ cdc xa huyén Dién Chdu

- - DV | DIEN
HUYEN | XA . TK | pp |TicH (ha) BO TRi CAY
Téng 30,21
x X, 896F 05 2,05 Mam quan, Puoc voi, Trang
o Dien Bich —ao6r 106 | 2.43 | M&m quén, Dudc voi, Trang
Dién Kim | 896D | 05 20,52 | Mam quin, Pudc voi, Trang
Dién Van | 896E | 05 5,21 Mam quan, Pude voi, Trang
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d. Dinh huwéng khéng gian phat trién rimg ngdap man theo don vi

dat dai cdc xa huyén Nghi Léc.

Bang 3.10. Pinh hwéng khéng gian phdt trién rimg ngdp man theo
don vi dat dai 6 cac xa huyén Nghi Lgc

A - py | DIEN
HUYEN XA TK | pp | TICH 56 TR CAY
(ha)
Tong 110,06
... |960A | 16 | 0,77 | Trang, Pudc voi, Ban chua
Nghi Thict 19e0A [ @ | 17.0 | M&m quén, Puoc voi
Nghi Nghi 960B | 16 | 33,2 | Trang, Pudc voi, Ban chua
Loc Quang 960B | 9 30,72 | Mam quan, Pudc Voi, Su
Nghi Thai [960M | 9 | 8,82 | Mam quin, Pudc voi
Nghi Tién 960 10 3,03 | PBudc voi, Trang, Su
Phic Tho [960L | 9 | 16,42 | Mim quan, Pudc voi

€) Dinh huéng khéng gian phat trién ring ngdp mén theo don vi

ddt dai cdc xd thanh pho Vinh

Bang 3.11. Dinh hudng khong gian phat trién rung ngap man theo
don vi dat dai ¢ cdc xd thanh phé Vinh

THANH - DV | DIEN
PHO XA TK 1 pp |TicH (ha) BO TRi CAY
Téng 34,14
Vinh Hung 1023C | 14 24,42 Ban chua, Trang, Vet du
Hoa 1023C | 15 9,72 Ban chua, Trang, Vet du

3.2.3.2. Dinh huong khong gian pht trién ring ngap mén theo don vi
xd ven bién tinh Ngh¢ An 7
Bdng 3.12. Co cau trong RNM ¢ cdc xd ven bién tinh Nghé An

Huyén Xa D“'EE;)I ch Bo tri ciy trong
Tong 43,09 (12,65%)
Quynh Di 5,78 Mam quan, Budc voi, Trang
o Mam quan, Pudc voi, Trang, Ban
Hoang Mai Hing 344 chua, Vet du
Mai Quynh Phuong 25,31 Mam quan, Pudc voi, Trang, Su
Quynh Lién 3,6 Mam quén, Pudc voi, Trang
Quynh Loc 4,96 Mam quan, Pudc voi, Trang
Téng 123,21 (36,16%)
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An Hoa 3258 M;ém qu?in, Pudc voi, Trang, Sq,
Ban chua
. R Mam quéan, Puéc voi, Trang, Vet
Quynh Bang 1322 du, Ban chua, Su
Quynh Luong 10,58 Mam quan, Budc voi, Ban chua
Quynh | Quynh Minh 12,67 | Mam quan, Pudc voi, Ban chua
Luwu Quynh Thanh 6.29 mirg quan, Pudc voi, Trang, Ban
Son Hai 12,35 Mam quan, Pudc Voi, Trang
Quynh Tho 14,4 Vet du, trang
Quynh Thuan 17,15 | Mam quin, st
Quynh Long 3,34 Mam quan, Trang
Tong 30,21 (8,87%)
Didn D!%n B1:ch 4,48 Mim quin, Puoc vb%, Trang
Chau D!én Kim 20,52 Mz}m qué}n, Pudc voi, Trang
Dién Van 5,21 Mam quan, Pudc voi, Trang
Téng 110,06 (32,30%)
Nghi Thiét 17.87 M;ém quan, Pudc voi (S2), Trang,
Ban chua
Nghi Nghi Quang 63,93 Mam guan, Pudc Voi, St, Ban chua
Lac Nghi Thai 8,82 Mim quin, Pudc voi(S2)
Nghi Tién 3,03 Pudc voi, Trang, St
Phuc Tho 16,42 Mam quan, Dudc voi (S2)
Téng 34,14 (10,02%)
TP. Vinh| Hung Hoa 34,14 [ Ban chua, Trang, Vet du

Tong quy hoach

340,71 (100%)

3.2.3.3. Dinh huéng quy hoach phdt RNM tinh Ngh¢ An
Bang 3.13. Dinh hwong quy hoach phdat trien RNM tinh Nghé An

Qu Qu Ton -
Tén huyén QH } QH ? hOaCK 3 hOaCK 4 |dién tl'gch Tilg
loai cay [loai cay| , .. . VoA A %
loai cay | loai cay | trong
TX. Hoang Mai 0 5,89 37,20 0 43,09 | 12.65
Quynh Luu 445 | 43,35 44,08 31,33 123,21 | 36,16
Dién Chau 20,99 | 0,50 8,72 0 30,21 8,87
Nghi Loc 1,41 | 41,52 67,13 0 110,06 | 32,30
TP. Vinh 0 0 32,44 1,70 34,14 | 10,02
Téng 26,85 | 91,26 | 198,57 33,03 340,71 | 100
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3.3. PE XUAT GIAI PHAP PHAT TRIEN RUNG NGAP MAN
TINH NGHE AN
3.3.1. Gidi phdp vé quy hogch si dung diat RNM

Can ra soat va quy hoach on dinh cho cac nganh chu yéu sir dung
DNM ven bién, phai coi déy la quy hoach lién nganh va phai dugc
Nha nudc chap nhan vé phap 1y, cim méc trén thyuc dia, ¢6 bién béo.
3.3.2. Gidi phap vé co ché chinh sach

Chinh quyén dia phuong can phdi hop véi chinh quyén cap trén dé
giai quyét va théng nhat chi c6 mot don vi quan 1y trén mot dién tich
RNM.
3.3.3. Gidi phapphol ho'p giita cdc dja phwong va ban nganh

Cén c6 su phoi hop gitra cac dia phuong va ban nganh dé thyc hién
trong, cham soc, bao vé RNM.

Can c6 chinh sach ¢am bao sinh ké bén viing cho nguoi dan ving
ven bién trong bdi canh bién d6i khi hau.
3.3.4. Gidi phdp vé khoa hoc cong nghé

Ung dung cong nghé nhan giéng, xay dung cac mo hinh canh tac,
trén bai triéu...
3.3.5. Gidi phdp sir dung cdc cong cy Kinh té

Hién nay, rat nhiéu linh vuc viéc sir dung cong cu kinh té trong
quan 1y mang lai hiéu qua thiét thuc, vi vay ddi véi viéc quan Iy RNM
VVB Nghé An ciing can thiét 4p dung cong cu ndy trong quan ly.
3.3.6. Gidi phdp gidm sdt chit lwong méi truong

Cén som duoc trién khai dé giup co quan quan Iy RNM tinh Nghé
An quan Iy dugc tt hon.

KET LUAN

Luan an dugc thyc hién theo hudng tiép can _phuong phéap danh
gia dat dai (LE) cua T6 chirc Nong luong thé gigi (FAO 1976)
huéng din, duoc 4p dung vao Viét Nam tir nhitng nam 1990, dé
danh gid mtc d6 thich hgp cac nhan té sinh thai cho cac loai
TVNM: Mim quan, Pudc voi, Trang, Ban chua, Vet du va loai Su.
Cong trinh c6 mot sé két luan sau:

1. Luén an da danh gia dugc hién trang rieng ngap man tinh Nghé An:

Dién tich: RNM hién c6 cua tinh Nghé An 1a 344,81 ha, chiém
32,71% tong dién tich DNM cua tinh, phan bb chi yéu & cira song
Bung (huyén Dién Chau) 108,06 ha, chiém 31,3%; song Hau, séng
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Thoi (huyén Quynh Luu) 93,86 ha, chiém 27,2%; song Cam (huyén
Nghi Loc) 63,06 ha, chiém 18,2%; song Lam (thanh phé Vinh) 52,16
ha, chiém 15,1%; song Hoang Mai va kénh Nha L& (thi xi Hoang Mai)
23,14 ha, chiém 6,7% va thi xa Cira Lo 4,53 ha chiém 1,3%.

Phdn theo chirc nang: dién tich rixng ngap man tinh Nghé An phan
theo chirc nang: phong hd: 935,36 ha, chirc nang khac: 118,92 ha.

Phan theo chu quan ly: Hién trang phan theo dién tich rieng ngap
man tinh Nghé An phan theo chu quan ly: BQLRPH quan 1y 292,55
ha, HGD quan ly 13,11 ha, UBND xa quan ly 748,62 ha.

Hién trang phan loai thuc vdt ngdp man: Thyc vat ngap man tinh
Nghé An c6 107 loai, trong d6 c6 11 loai cdy ngdp man chinh thirc
thudc 8 ho, (it hon cac nghién ctru trudce 1 loai do la cay coc do); 95
loai thuc vat tham gia ngap man thudc 32 ho, (b6 sung mai 27 loai).
Nhu vy, so v6i Viét Nam thanh phan loai thuc vat ngap man
chinh thurc ¢ tinh Nghé An kha don diéu.

Hién trang vé dang song: Dang song than gd, bui va than thao ¢
nhom cdy ngap mian chinh thirc ¢ ty 1¢ gan twong duong nhau lan luot
14 30,77%, 38,46% va 30,77%. O nhom cay tham gia RNM, cdy than
thao co ty 1¢ loai 16n nhat 1a 69,44%, tiép dén 1a cdy than bui Vi
24,07% va cay than gb chi chiém 6,48%.

Vé gid tri sir dung: Cay c6 gia tri dung dé 1am thudc co sé luong
loai 16n nhét vai 41 loai; tiép dén 1a cdy 1am thirc an cho ngudi (9 loai);
lam thie an cho gia stc (6 loai); cdy cho gd, tinh dau cung c¢6 3 loai;
cdy 1am canh c6 2 loai, cdy cho sgi, dau béo va chat nhudém 1a 1 loai.

B¢ che phui va phdn bé: Dién Kim c6 d6 che phii cta ciy ngap man
chinh thirc than gb va than bui 16n nhat véi 90%, tiép dén 1a Quynh Di
(A), Quynh Nghia (F), An Hoa (G) va Dién Van (M) c6 do che phu
khoang 80%; Son Hai (H), Cau Lach Thoi (I), Nghi Thiét (P) va Hung
Hoa (Q) khoang 70%; Quynh Phuong (B), Cau Quynh Phuong (C) va
Lach Thoi Béc (J) khoang 50%.

Hién trang phdn bé: Theo két qua nghién ctru, nhin chung RNM
cua VVB tinh Nghé An phan bd khong déu tir Bic vao Nam, tir ving
Clra séng vao sau trong dat lién, khong tao dugc nhitng khu ring dign
tich 16n, mat d6 va do che phi ciing rat khac nhau giita cac dia phuong.

Hién trang dat ngap man: tong dién tich DNM cua tinh Nghé An la
709,47 ha, trong 46 DPNMVB c6 dién tich 16n nhit 372,23 ha (52,47%):;
DNMVS 192,68 ha (27,16%); DPNMNTTS144,56 ha (20,38%).
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Pdc diém dat ngap man: Thanh phan co gidi thudc loai dat cat pha,
it chua dén trung tinh, két ciu cua dat, ham luong dinh dudng cua dat,
dam, 1an, kali tong sb va C (Carbon) hitu co tai cac diém khao sat
khong c6 su khac biét I6n giira ting mat va ting dudi. Két qua nghién
ctru cho thay dat ¢ cac khu vuc cira song, va ao nudi thiy san giau
dinh dudng hon dét ¢ & vung ven bién, ham lwong chét hiru co thap, ham
lwong mun trong tram tich ving ven bién tinh Nghé An nam & mic
d6 nghéo mun.

Pic diém Méi truong nwdc mat ving ven bién tinh Nghé An: Cac

thong s6 pH, N - NOz dat mirc cho phép & cot A, QCVN 08-
MT:2015/BTNMT, cac thong s6 DO, N - NO,, P - PO4 dat miic cho
phép & cot B cua Quy chuan nay.
2. Trén co so danh gia hién trang viing ven bién tinh Nghé An, luan an
d3 danh gia mtrc d6 thich hop cac nhan t6 sinh thai cho cac loai TVNM
nhu: Mam quin, Pudc voi, Trang, Ban chua, Vet du va loai Su, trén
18 loai BVDD véi dién tich 715,9 ha, trén 38 x4 ctia 6 huyén, thj x4,
thanh phd (thi xd Hoang Mai, huyén Quynh Luu, huyén Dién Chau,
huyén nghi Loc, thanh phd Vinh).

Loai Mam quan: rét thich hop (S1) 182,55 ha (chiém 25,5%); thich
hop trung binh (S2) 75,56 ha (chiém 10,55%); it thich hop (S3) 80, 15
ha (chiém 11,20%); khong thich hop (N) 377,62 ha (chiém 52,7%).

Loai Pudc voi: rat thich hop (S1) 67,54 ha (chiém 9,43%); thich
hop trung binh (S2) 237,82 ha (chiém 33,22%); it thich hop (S3) 32,88
ha (chiém 4.59%); khong thich hop (N) 377,62 (chiém 52,75%).

Loai Trang: rat thich hop (S1) 146,91 ha (chiém 20,52%); thich
hop trung binh (S2) 185,19 ha (chiém 25,85%); it thich hop (S3) 6,15
ha (chiém 0,86%); khong thich hop (N) 377,62 ha (chiém 52,75%).

Loai Ban chua: rat thich hop (S1) 20,49 ha (chiém 2,86%); thich hop
trung binh (S2) 126,42 ha (chiém 17,66%); it thich hop (S3) 191,35 ha
(chiém 26,73%); khong thich hop (N) 377,62 (chiém 52, 75%).

Loai Vet du: rat thich hop (S1) 105,95 ha (chiém 14,80%); thich
hop trung binh (S2) 226,15 ha (chiém 31,59%); it thich hop (N3) 6,15
ha (chiém 0,86%); khong thich hop (N) 377,62 (chiém 52,75%).

Loai Su: rét thich hop (S1) 105,95 ha (chiém 14,80); thich hop
trung binh (S2) 232,31 ha (chiém 32,45); khong thich hop (N) 377,62
ha (chiém 52,75%).

3. Trén co so danh gia murc do thich hop cac nhan td sinh thai cho céc
loai TVNM, luan an da d& xuit duoc dinh huéng khong gian phat trién
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RNM cho 18 DVDD trén khu vuc nghién ciru véi tong dién tich tréng
mai 340,7 ha. Trong d6: Thi xa Hoang Mai c6 5 DVDD, trén 5 xa,
téng dién tich 43,09 ha (12,65%); huyén Quynh Luu c6 9 DVDD, trén
9 x4, dién tich 123,21 ha (36,16%); huyén Dién Chau c6 3 BVDD,
trén 3 xa, dién tich 30,21 ha (8,87%); huyén Nghi Loc ¢c6 5 BVDD,
trén 5 x3, dién tich 110,06 ha (32,30%); Thanh phd Vinh c6 1 VDD,
thudc xa Hung Hoa, voi dién tich 34,14 ha (10,2%).

4. Luan an, da dé xut cac giai phap can ban dé dam bao cho sy phat
trién rieng ngap man ving ven bién tinh Nghé An.

KIEN NGHI

- Cac két qua nghién ctru dat duoc cua cong trinh, dap tng co so
khoa hoc, rat mong duoc ap dung vao thuc tién tai tinh Nghé An, sém
phuc hdi mau xanh cia TVNM min & VVB cia dia phuong.

- Bé két qua dé tai dua vao ng dung hiéu qua trong thuc té, kién
nghi khi tién hanh trong, can c6 nhimng nghién ctiu vé ki thuat: chon
giéng, tréng, cham séc, bao V€ cho cac loai cay da danh gia & trén.

- Can c6 nhitng nghién ctru danh gia va theo déi rirng ngap man sau
khi trong dé riit kinh nghiém va mo rong mé hinh tréng RNM cho VVB
tinh Nghé An.

- Van dung két qua nghién ctru cua luan an dé xay dung quy hoach
phat trién RNM cua tinh Nghé An va m¢ rong hudng nghién ciu cho
nhiéu loai TVNM khac cho viéc phat trién RNM tinh Nghé An.

- Tiép tuc nghién ctru xdy dung cac canh rung giong, vuon wom
cdy con, dé cung cép cay giéng tai chd dam bao So luong, chat luong.

- Tiép tuc nang cao nhan thirc cua cong dong vé gia tri kinh té, sinh
thai cia RNM; hudéng dan cho ngudi dan cach khai thac san vat bén
viing va bao vé RNM

- Can c6 quy hoach tong thé phat trién kinh t& va bao ton RNM cho
VVB tinh Nghé An dé st dung hiéu qua tiém ning tai nguyén thién
nhién cua khu vue, ddng thoi thuc hién muc tiéu bao ton RNM trong
bdi canh BDKH hién nay.

- Pau tu ngudn lyc thuc hién cac giai phap vé khoa hoc, ki thuat
bao vé, phuc hoi RNM, giam thiéu 6 nhiém méi truong do nudi trong
thay san.
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INTRODUCTION
1. The importance of topic

Mangrove forests play a huge role in economic development and
environmental protection. This is a place that provides many forest
products and is a source of food as well as a habitat for many aquatic
species and water birds. Mangrove forests are also an environment for
human economic development.

Mangrove forests are sensitive ecosystems by the impacts of humans and
nature. In the World, the area of mangrove forests is being seriously reduced
and this phenomenon is also happening strongly in Vietnam. Nghe An
province is one of 28 coastal localities of Vietham with the presence of
mangrove forests. This province has 82 km of coastline with 6 estuaries. The
area of mangrove forest in Nghe An province is 344.8 ha.

The coastal area of Nghe An province has an important position in
terms of economy, politics, society and security - defence. In recent years,
mangrove forests have been declining because Nghe An province does
not have a detailed plan for mangrove development. The cause of this
problem is that land of coastal mangroves are managed by different
sectors. Besides, people plant mangroves spontaneously, there is no
scientific research basis for planting this type of forest.

These causes have negatively affected the coastal protection forest of
Nghe An, leading to a decrease in the quality and area of the forest.

Faced with this situation, local authorities and people have made efforts
to restore and plant new mangroves. However, the results of these efforts are
still very limited. Most crops are diseased, dead, or washed away by water.

From the above reasons, I chose the topic, namely “Establishing a
scientific basis for the planning of mangrove forest development in the
coastal areas of Nghe An province” for my Ph.D research.

2. The aim and content of Ph.D research

a. The aim of Ph.D research

The objective of the study is to establish a scientific basis for the
development of mangrove forests in the coastal area of Nghe An province
on the basis of assessment of natural ecological factors.

b. The contents of Ph.D research

- Building the theoretical basis and research method for the
establishment of a scientific basis for the planning of mangrove forest
development in Nghe An province.

- Investigating and assessing the current status of mangrove forests in
Nghe An province.
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- Evaluating of ecological factors for the planning of mangrove forest
development in Nghe An province.

- Spatial orientation of mangrove forest development in Nghe An
province.

- Proposing solutions to develop mangrove forests in Nghe An
province.

3. Scope of Ph.D research

a. Research space

The study area of Ph.D research is determined from the isoline 2m
deep and inland all the boundaries of communes (wards or townships)
bordering the sea in 38 coastal communes of Nghe An province.

b. Limitation of research contents

- This Ph.D research focuses on four ecological factors affecting the
growth and development of species, including: water salinity, grain level
composition, tidal depth, and land use status.

- This Ph.D research assesses the suitability for mangrove plants, such as
Avicennia Lanata, Rhizophora Stylosa, Kandelia candel, Bruguiera
gymnorrhiza, Sonneratia caseolaris, and Aegiceras corniculatum.

4. The new features of Ph.D dissertation

- The first new feature of Ph.D dissertation is to assess the appropriate
levels of ecological foctors for 6 mangrove plant species in the coastal
regions of Nghe An province. These species are Avicennia Lanata,
Rhizophora Stylosa, Kandelia candel, Bruguiera gymnorrhiza,
Sonneratia caseolaris, and Aegiceras corniculatum.

- The second new feature of Ph.D dissertation is to propose spatial
orientations for development of mangrove forest based on the results of
the above new point.

5. The theoretical poits

- The theoretical poit 1: Mangrove forests in the coastal area of Nghe
An province are being seriously decreased in both area and quality. The
planting of mangroves in recent years has faced many difficulties.
Assessing the appropriateness of natural ecological factors for mangrove
plant species is an important scientific basis for planning and sustainable
development of mangrove forests in the coastal area of Nghe An province.
This theoretical poit is proved by the current status of mangroves in Nghe
An province, including: area, management unit, species composition,
value in use, fragmented distribution, and characteristics of mangrove
forests. On the basis of assessing the current status of the coastal area of
Nghe An province, the Ph.D thesis has assessed the appropriate level of
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ecological factors of the soil according to the guidelines of FAO (1976)
for mangrove plants, such as Avicennia Lanata, Rhizophora Stylosa,
Kandelia candel, Bruguiera gymnorrhiza, Sonneratia caseolaris, and
Aegiceras corniculatum. The samples were made based on 18 types of
land units with an area of 715.88 ha, across 38 communes of 6 districts,
towns and cities. These locations are in Hoang Mai town, Quynh Luu
district, Dien Chau district, Nghi Loc district, Vinh city.

- The theoretical poit 2: The solution for sustainable development of
mangroves in the coastal area of Nghe An province is proposed based on
the national orientation and strategy on the development space of
mangrove forests of the provinces. These solutions are also based on the
results of assessing the appropriateness of ecological factors for
mangrove plants in the list recommended by MoARD to prioritize
planting. The Ph.D thesis has made specific proposals for 6 types of
mangroves with a clear distribution map. This dissertation also provides
a scientific basis for the proposal of ecological space to develop mangrove
forests in the coastal area of Nghe An province. They include 18 land
units in the study area with a total new planting area of 340.71 ha, of
which: Hoang Mai town has a total area of 40.09 ha; Quynh Luu district
123.21 ha; Dien Chau district 30.21 ha; Nghi Loc district 110.06 ha; Vinh
City 34.14 ha. The research results show that the ability to expand the
development space of mangroves in the coastal area of Nghe An province
is consistent with the laws of natural development and the requirements
of social development. Concurrently, the Ph.D thesis has proposed basic
solutions to ensure the development of mangrove forests.

6. Scientific and practical significance

a. Scientific significance

- The research results contribute to building a scientific basis for the
restoration and development of mangrove forests in coastal areas. Since
then, these developments ensure socio-economic development associated
with environmental protection.

- The results of the project will be the scientific basis to help
planners, managers, functional departments make decisions in the
planning, conservation, restoration and development of mangrove
forests in coastal areas.

b. Practical significance

The research results contribute to the restoration and development of
mangrove forests in Nghe An in order to strengthen protection for coastal
areas, such as breakwaters to protect dykes, reduction wind and storm
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intensity, protection fields and villages, and construction works. This
issue both brings economic and social benefits, improves the quality of
life for local people and meets the requirements of the country’s climate
change response.
7. The structure of Ph.D dissertation

In addition to the introduction, conclusion, recommendations and
appendices, the main content of the thesis consists of 3 chapters:

Chapter 1. Overview of research issues.

Chapter 2. General assessment of natural ecological conditions for
mangrove development in Nghe An province.

Chapter 3. Spatial orientation and solutions for mangrove
development in Nghe An province.

CHAPTER 1. OVERVIEW OF RESEARCH ISSUES

1.1. Overview of research on mangrove forests

The Ph.D thesis has reviewed the researches on mangroves in the
world and in Vietnam according to the following research directions: (i)
study on species composition and distribution characteristics of
mangroves, (ii) study on natural conditions affecting mangroves, (iii)
study on mangrove planting techniques.

1.2. Theoretical foundations, methods and research steps
1.2.1. The related concepts and terms

The thesis has summarized some of the following concepts: (1)
Coastal area, (2) Tides, (3) Mangroves, (4) Mangrove plants, (5) Land,
(6) Land unit, (7) Land suitability assessment, (8) Land evaluation (FAO),
(9) Planning, (10) Socio-economic development master plan, (11) Terms
in the technical manual for mangrove planting.
1.2.2. Research point of view

The research is based on the following perspectives: (1) General view,
(2) Systemic view, (3) Historical perspective, (4) Sustainable
development perspective.
1.2.3. The approach of Ph.D research

FAOQ’s approach to soil suitability assessment (1976).
1.2.4. Methodology and research steps of the Ph.D research
1.2.4.1. Research methodology

a. Methodology of collecting, processing, analyzing and synthesizing
documents

- Inheriting data, documents, reports, and research results.
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- Gathering and inheriting documents on mangroves and mangrove
forest of Nghe An province.

b. Field research methods

It includes: (1) Investigation and assessment of species composition,
distribution characteristics of mangrove plants in the coastal area of Nghe An
province, (2) Survey and sampling of sediments and water samples for the
first and second time, (3 ) Tidal depth.

c. Methods to investigate species composition by standard plots

- Investigating species composition using standard plots, establish
standard plots according to Roeland Kindt & Richard Coe (2005) and
Hoang Chung (2009).

d. Methods for calculating frequency and coverage

- Calculate frequency = number of standard plots with species / total
number of standard plots.

- Coverage is determined by the estimation method.

e. Mapping methods and geographic information systems

These methods used to construct and overlay component maps,
attribute data processing and spatial analysis, and manage databases.

f. Experimental methods of environmental analysis

Soil and water samples were analyzed at the Laboratory of the Faculty
of Environment, University of Science, Hue University.

g. Land suitability assessment method

According to the FAO adaptation assessment method (1976).
1.2.4.2. The research steps

|

[ Define research obiectives and content J
£y
[ Building ical ions and ‘h methods ]

Overview of research Theoretical foundations
and methods

issues

General assessment of natural

ecological conditions ...

[ Natural, socio-economic characteristics ] [ Current status of coastal areas in Nghe ]

of the coastal area of Nghe An province An province

Assess the appropriatenessof

ecological factors. ..

EEEE )

[ Conclusions and recommendations. J

Figure 1.6: Flowchart of the research steps of PhD research
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CHAPTER 2. GENERAL ASSESSMENT OF NATURAL
ECOLOGICAL CONDITIONS FOR MANGROVE
DEVELOPMENT IN NGHE AN PROVINCE

2.1. Natural, socio-economic characteristics of factors affecting the
development of mangrove forests

Overview of issues on natural, socio-economic characteristics and
factors affecting the development of mangroves.
2.2. Current status of coastal areas in Nghe An province
2.2.1. Status of mangroves
2.2.1.1. Area of mangrove forest

There is a decreasing trend in the area of mangrove forests and
mangroves (2019) with 1,054.28 ha, of which, the area of mangrove forest
decreased by 344.81 ha (32.71%), and the area of mangroves decreased
709.47 ha (67.3%).
2.2.1.2. Area of mangrove forest by function

- Total area: 1,054.28 ha, of which: protection forest: 935.36 ha; Other
functions: 118.92 ha.
2.2.1.3. Mangrove forest area by owner

The total area of mangroves is 1,054.28 ha, of which, the Forest
Management Board manages 292.55 ha, the household manages 13.11 ha,
the Commune People’s Committee manages 748.62 ha.
2.2.1.4. Composition of mangrove plants in coastal areas

Officially, there are 11 species of mangroves belonging to 8 families,
2 phyla. The composition of mangrove species has 95 species belonging
to 32 families and 2 phyla.
2.2.1.5. Distribution, density, cover of mangrove plants

a. Distribution of mangrove forests

Among the official mangrove plant species, Sesuvium portulacastrum
(L.) L. and Rhizophora stylosa have the highest prevalence with 64.71%;
followed by Bruguiera gymnorrhiza (52.94%), The remaining species
have a prevalence of less than 50%.

b. Mangrove forest cover

Rhizophora stylosa is the most popular species, followed by Kandelia
candel, Sonneratia caseolaris, Bruguiera gymnorrhiza, and Avicennia lanata.
2.2.1.6. Evolution of mangrove forests

In Nghe An province, mangrove forests tent to decrease. From 2006 —
2009, this figure decreased by 120.5 ha/year. From 2009 - 2013, this
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figure decreased by 49.4 hal/year, while from 2013 - 2018, this number
decreased by 13.1 ha/year.
2.2.2. Characteristics of mangrove land in the coastal area of Nghe
An province
2.2.2.1. Area and distribution of mangrove land

Table 2.4. Mangrove forest area in 2020 Nghe An province

Administrative Mangrove land Coastal Riverside Total | Ratio
> for aquaculture| mangrove mangrove
Units (ha) | %
(ha) Land (ha) land (ha)
Hoang Mai 15,42 16,18 40,74 72,34 110,20
Quynh Luu 70,75 84,23 38,97 193,95| 27,34
Dien Chau 0 203,64 30,19 233,83/ 32,96
Nghi loc 33,97 18 73,06 125,03(17,62
Cua lo 0 50,18 0 50,18 | 7,07
Vinh city 24,42 0 9,72 34,14 | 4,81
Total 3 14456 372,23 192,68 709,47 100
communes
Ratio % 20,38 52,47 27,16 100,00{ 100

2.2.2.2. Characteristics of mangrove land

a. Salinity and some nutritional parameters of coastal water

The parameters in the coastal area are within the allowable range. The
parameters of pH, N - NO3 reached the allowable levels in column A,
QCVN 08-MT:2015/BTNMT, parameters DO, N-NO2, P-PO4 reached
the allowable levels in column B of the Regulation.

b. Some physicochemical properties of mangrove land

- Physical characteristics of sediments in the coastal area of Nghe An
province

The concentration of OM in the rainy season is low: only from 0.07%
to 0.81%. The content of sand is from 10.6% - 89.97%, meat from 6.2 -
72.6%, clay from 3.57 to 46.57%.

- Nutritional properties of sediments in the coastal area of Nghe An
province

Common characteristics are sandy soil, less acidic to neutral. The content of
nitrogen, phosphorus, total potassium and organic carbon at the survey sites did
not have a big difference between the surface and lower layers.

c. Tide regime and depth in the mangrove land

Tide changes are quite complicated. In one month, there are about
10-13 tide days with 2 times of high tide and 2 times of low water of
different amplitudes. Tidal amplitude ranges from 0 to 3.5 m with an
average of 2m.
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2.3. Assessment of natural ecological factors for mangrove forest
development planning

2.3.1. Building a map of land unit

2.3.1.1. Selection and decentralization of criteria for building a map of
land units

a. Principle of selection

When choosing criteria for the construction of land unit maps, it is
necessary to adhere to the following principles:

- The criteria selected for land assessment must have a clear
differentiation according to the land map unit in the study area. This
principle is very necessary because there are many important factors, but
without territorial differentiation, the selection of evaluation criteria will
not make sense.

- The evaluation criteria must clearly affect the land use process and
socio-economic conditions in the study territory.

- In order to facilitate the assessment of the suitability of each land
unit for each specific type of use, it is necessary to select the same number
of criteria.

When selecting and decentralizing indicators, it is necessary to base
on the following factors:

- Based on natural factors, soil characteristics and properties as well
as agro-ecological factors of the study area.

- Based on the results of the assessment of the current status of land
use, analysis of land use efficiency in the study territory.

- Based on the land use requirements of the selected land use types.

b. Requirements when developing criteria for land unit map

- Land units are as homogeneous as possible.

- It is necessary to draw land units consistently.

- Land units are determined as simply as possible, when determining
should be based on the current land use situation.

- Land units should be determined according to the relative
sustainability of the land surface. The grouping of land map units into
groups is more and more practical for the orientation of land use.

c. Defining and decentralizing the criteria for the land unit map

When defining and decentralizing the criteria for the land unit map, in
addition to relying on general requirements and principles, it is necessary
to base on the specific characteristics of the research territory to have
appropriate adjustment directions.
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2.3.1.2. Building a map of land units and characteristics of land units

The map of land units in the coastal area of Nghe An province is a
combination map of thematic maps that have been built such as: county
level composition map, tidal depth map, water salinity map, current map
of mangrove land and forests. As a result, a land unit map of 18 land units
was built. The total area of land units in the coastal area of Nghe An
province is 715.88 ha.

2.3.2. Assessment and classification land suitability
2.3.2.1. Targets and objects of development

a. Targets of development

For the purpose of economic development and mangrove conservation
in the coastal area of Nghe An province, the objective is to determine the
appropriate level of ecological factors for some mangrove species.

b. Objects of development

Objects to be evaluated are the mangrove species: Avicennia Lanata,
Rhizophora Stylosa, Kandelia candel, Bruguiera gymnorrhiza, Sonneratia
caseolaris, and Aegiceras corniculatum.
2.3.2.2. Ecological needs of development objects

The ecological needs of the species: (1) Avicennia Lanata, (2)
Rhizophora Stylosa, (3) Kandelia candel, (4) Bruguiera gymnorrhiza, (5)
Sonneratia caseolaris, and (6) Aegiceras corniculatum.
2.3.2.3. Selection of units, criteria and hierarchy of evaluation criteria

a. Selection of evaluation unit

The unit of measurement is the land units in the coastal area of Nghe
An province.

b. Selection of criteria and classification of evaluation criteria

The evaluation criteria include: (1) salinity of the whole country, (2) grain
level composition, (3) tidal depth, (4) status of mangrove land and forests.
2.3.2.4. Establishing a scale to assess the suitability of land for
mangrove development

a. A separate rating scale for each mangrove plant

Evaluation on a 3-point scale according to formula (1) and (2): very
suitable (S1): 3 points; Average relevance (S2): 2 points; less suitable
(S3): 1 point, unsuitable (N): O points.

Based on the results of weighting of the evaluation criteria by the AHP
method of the authors Saaty, T.L. and Vargas L.G., (1994), the highest
weighted tidal depth is 0.562. The salinity of the water is 0.185, the grain-
grade composition is 1.62, and the status of mangrove land and forests is
0.091. The results are shown in Table 2.12.
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b. Overall rating scale

Based on the selected system of indicators and weights, this PhD
research uses the formula for calculating the average according to the land
assessment method, of FAO (1976).

1 n
Mozﬁgkidi (1)

In which: Mo is the overall rating (synthetic); di: i-th factor evaluation
score; n: number of evaluation criteria; ki: importance factor of i-th factor.

The distance between ecological suitability levels was calculated
according to the FAO land assessment method (1976).
Do — Diin

M

In which: Dmax is the highest overall rating; Dmin is the lowest
overall rating; M is the number of rating levels.

Based on the results of calculating the average score according to formula
1 and the results of calculating the distance between the suitability levels
according to formula 2, the results of the classification of the suitability level
for the mangrove species are in table 2.13.

Table 2.13. General evaluation scale of land suitability for mangrove
plants in Nghe An province

AD =

Scale of assessment
Evaluation _Pomt Unsuitable I__ess Suitable \_/ery
purpose distance (N) suitable average (S2) suitable
(S3) ’ (S1)

Avicennia lanata 0,39 0 <1,94 1,94-234 >2,34
Rhizophora stylosa 0,42 0 <191 1,91-2,33 >2.33
Kandelia candel 0,48 0 <1,39 1,39 -1,87 >1,87
Sonneratia 0,39 0 <195 | 1,95-234 | >234
caseolaris
Bruguiera 0,53 0 <1,28 | 128-181 | >181
gymnorrhiza
Aegiceras 0,42 0 <1,49 | 149-192 | >192
corniculatum

2.3.2.5. Results of assessing the suitability of land for development of
mangrove forests

a. Avicennia lanata

The results of the assessment of the suitability for the Avicennia lanata
are as follows:
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Table 2.14. Results of assessment of suitability for Avicennia lanata in
the coastal area of Nghe An province

Scale of assessment Land units Area (ha) Ratio (%)
Very suitable 2,3,5,6,9, 1517,18 182,55 25,5
Suitable average 1,8,11,14 75,56 10,55
Less suitable 16 80,15 11,20
Unsuitable 4,7,10,12,13 377,62 52,7
Total 18 715,88 100

b. Rhizophora stylosa

Table 2.15. Results of assessment of suitability for Rhizophora stylosa in
the coastal area of Nghe An province

Scale of assessment Land units Area (ha) Ratio (%)
Very suitable 3,6,15,17,18 67,54 9,43
Suitable average 1,2,5,9 14,16 237,83 33,22
Less suitable 8,11 32,88 4,59
Unsuitable 4,7,10,12,13 377,62 52,75
Total 18 715,88 100

c¢. Kandelia candel

Table 2.16. Results of assessment of suitability for Kandelia candel in
coastal areas of Nghe An province

Scale of assessment Land units Area (ha) Ratio %
\Very suitable 1,3, 14,15, 16, 17, 18 146,91 20,52
Suitable average 2,5,6, 89 185,19 25,87
Less suitable 11 6,15 0,86
Unsuitable 4,7,10,12, 13 377,62 52,75
Total 18 715,88 100

d. Sonneratia caseolaris

Table 2.17. Results of assessment of suitability for Sonneratia caseolaris
in the coastal area of Nghe An province

Scale of assessment Land units Area (ha) Ratio (%)
\Very suitable 15, 18 20,49 2,86
Suitable average 1, 3,14,16, 17 126,42 17,66
Less suitable 2,5,6,8,9, 11 191,35 26,73
Unsuitable 4,7,10,12,13 377,62 52,75
Total 18 715,88 100
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e. Bruguiera gymnorrhiza
Table 2.18. Results of assessment of suitability for Bruguiera
gymnorrhiza in the coastal area of Nghe An province

Scale of assessment Land units Area (ha) Ratio (%0)
\Very suitable 1,3,14,15,17,18 105,95 14,80
Suitable average 2,5,6,8,9, 16 226,15 31,59
Less suitable 11 6,15 0,86
Unsuitable 4,7,10,12,13 377,62 52,75
Total 18 715,88 100

f. Aegiceras corniculatum
The results of the assessment of suitability for Aegiceras corniculatum

are as follows:

Table 2.19. Results of assessment of suitability for Aegiceras
corniculatum in the coastal area of Nghe An province

Scale of assessment Land units Area (ha) Ratio %
\Very suitable 1,3,14,15,17,18 105,95 14,80
Suitable average 2,5,6,8,9 11, 16 232,31 32,45
Less suitable - 0 0
Unsuitable 4,7,10,12,13 377,62 52,75
Total 18 715,88 100

CHAPTER 3: SPATIAL ORIENTATION AND SOLUTIONS FOR
MANGROVE DEVELOPMENT IN NGHE AN PROVINCE
3.1. Level of suitability for mangrove species by administrative unit
3.1.1. Avicennia lanata
Table 3.1. Results of assessment of suitability for Avicennia lanata by
administrative units in the coastal area of Nghe An province

Districts \_/ery Suitable I__ess Unsuita Area
suitable Average suitable ble (ha)

Hoang Mai 32,49 18,86 0 16,22 67,58
Quynh Luu 36,74 32,20 46,09 88,75 203,77
Dien Chau 30,28 0 0 204,28 | 234,55
Nghi Loc 73,29 0 34,06 18,06 125,41
Cualo 0 0 0 50,32 50,32
Vinh city 9,75 24,50 0 0 34,25
Total 182,55 75,56 80,15 377,62 715,88
Ratio % 255 10,55 11,20 52,7 100,00




3.1.2. Rhizophora stylosa
Table 3.2. Results of assessment of suitability for Rhizophora stylosa by
administrative unit in the coastal area of Nghe An province
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Districts _ Very Suitable _ Less Unsuitable| Area
suitable (S1) | average (S2) | suitable (S3) (N) (ha)

Hoang Mai 6,66 32,60 12,10 16,22 67,58
Quynh Luu 48,70 45,54 20,79 88,75 203,77
Dien Chau 2,43 27,85 0 204,28 | 234,55
Nghi Loc 107,35 0 18,06 125,41
Cualo 0 0 0 50,32 50,32
Vinh city 9,75 24,50 0 0 34,25
Total 67,54 237,83 32,88 377,62 | 715,88
Ratio % 9,43 33,22 4,59 52,75 100,00

3.1.3. Kandelia candel
Table 3.3. Results of the assessment of suitability for Kandelia candel by
administrative unit in the coastal area of Nghe An province

Districts _Very Suitable suli_tzsts;le Unsuit Area
suitable (S1) | average (S2) (S3) able (N) (ha)

Hoang Mai 7,64 37,56 6,15 16,22 67,58
Quynh Luu 70,96 44,07 0 88,75 203,77
Dien Chau 0 30,28 0 204,28 | 234,55
Nghi Loc 34,06 73,29 0 18,06 125,41
Cualo 0 0 0 50,32 50,32
Vinh city 34,25 0 0 0 34,25
Total 146,91 185,19 6,15 377,62 715,88
Ratio % 20,52 25,87 0,86 52,75 100,00

3.1.4. Sonneratia caseolaris
Table 3.4. Results of assessment of suitability for Sonneratia caseolaris by
administrative units in the coastal area of Nghe An province

Districts _Very Suitable sul;t?tile Unsuitable | Area
suitable (S1) | average (S2) (S3) (N) (ha)

Hoang Mai 0,88 6,77 43,71 16,22 67,58
Quynh Luu 9,86 61,10 44,07 88,75 203,77
Dien Chau 0 0 30,28 204,28 234,55
Nghi Loc 0 34,06 73,29 18,06 125,41
Cualo 0 0 0 50,32 50,32
Vinh city 9,75 24,50 0 0 34,25
Total 20,49 126,42 191,35 377,62 715,88
Ratio % 2,86 17,66 26,73 52,75 100,00
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3.1.5. Bruguiera gymnorrhiza
Table 3.5. Results of assessment of suitability for Bruguiera gymnorrhiza by
administrative units in the coastal area of Nghe An province

N \(ery Suitable ITeSS Unsuitable | Area
Districts suitable average Suitable (N) (ha)
(S1) (82) (83)

Hoang Mai 2,56 42,64 6,15 16,22 67,58
Quynh Luu 69,14 45,89 0 88,75 203,77
Dien Chau 0 30,28 0 204,28 234,55
Nghi Loc 0 107,35 0 18,06 125,41
Cualo 0 0 0 50,32 50,32
Vinh city 34,25 0 0 0 34,25
Total 105,95 226,15 6,15 377,62 715,88
Ratio % 14,80 31,59 0,86 52,75 100,00

3.1.6. Aegiceras corniculatum
Table 3.6. Results of assessing suitability for Aegiceras corniculatum by
administrative unit in the coastal area of Nghe An province

Districts _Very Suitable | Less suitable | Unsuitable | Area
Suitable (S1) | Average (S2) (S3) (N) (ha)
Hoang Mai 2,56 48,79 0 16,22 67,58
Quynh Luu 69,14 45,89 0 88,75 203,77
Dien Chau 0 30,28 0 204,28 234,55
Nghi Loc 0 107,35 0 18,06 125,41
Cua Lo 0 0 0 50,32 50,32
Vinh city 34,25 0 0 0 34,25
Total 105,95 232,31 0 377,62 715,88
Ratio % 14,80 32,45 0 52,75 100,00
3.2. Spatial orientation of mangrove development in Nghe An
province

3.2.1. Orientation proposal basis
3.2.1.1. Legal grounds

Documents of guidelines and policies of the Party and State.
3.2.1.2. Scientific basis

The scientific basis based on the results of assessing the suitability of
ecological factors for mangrove plants in the coastal area of Nghe An
province, that have been evaluated above.
3.2.2. Proposed point of view

Towards the goal of sustainable development is based on the results of
assessment of appropriate levels of ecological factors for mangrove plant species.
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3.2.3. Spatial orientation and solutions for mangrove development in

Nghe An province

3.2.3.1. Spatial orientation of mangrove forest development by land unit
in coastal communes of Nghe An province
a) Spatial orientation of mangrove forest development according to
land units of Hoang Mai townships
Table 3.7. Spatial orientation of mangrove forest development by land
unit in Hoang Mai townships

Town | Commune | TK Lar_ld Area Distribution of plant
unit (ha)
Total 43,09
341c 6 4,02 chenr-ua lanata, Rhizophora stylosa,
Kandelia candel
. Avicennia lanata, Rhizophora stylosa,
Quynh Di | 340c 6 0.98 Kandelia candel
3400 6 0.78 chenr-ua lanata, Rhizophora stylosa,
Kandelia candel
3447 14 168 Kandelia .candel, .Brugwera .
gymnorrhiza, Aegiceras corniculatum
Avicennia lanata, Kandelia candel,
Mai Hung | 344A 15 0,88 |[Sonneratia caseolaris, Bruguiera
gymnorrhiza
Hoar?g Avicennia lanata, Rhizophora stylosa
Mai 344A 5 0,88 . o '
Bruguiera gymnorrhiza
3400 16 5.06 Ka_ndella candel, Avicennia lanata,
Quynh Rhizophora stylosa,
Phuon i i i
g 3400 9 20,25 ch_ennla Ianat_a, Rhizophora stylosa,
Aegiceras corniculatum
Avicennia lanata, Rhizophora stylosa,
Quynh Lien 340 5 0,95 |Kandelia candel
Y Avicennia lanata, Rhizophora stylosa,
340 2 2,65 |Kandelia candel
Avicennia lanata, Rhizophora stylosa,
Quynh Loc | 340A 6 4,96 Kandelia candel

Hoang Mai town has an area of 40.09 hectares for mangrove land and
they are considered to be very suitable for growing mangrove plants.
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b) Spatial orientation of mangrove forest development according to
land units of communes in Quynh Luu district
Table 3.8. Spatial orientation of mangrove forest development by land
unit in Quynh Luu district communes

subdi | Land | Area

Town | Commune vision | unit | (ha) Distribution of plant

Total 12321
340L 1 |1082 Kandella_ candel, Ae_glceras corniculatum,
Sonneratia caseolaris

An Hoa 340L | 14 [19,02 Rhlzopho_rastylosa, K_andella candel,
Sonneratia caseolaris

Avicennia lanata, Rhizophora stylosa,

340L | 05 | 2,74 Kandelia candel

Rhizophora stylosa, Kandelia candel,
340D | 17 | 465 Bruguiera gymnorrhiza

340D | 06 | 3,59 |Avicennia lanata, Rhizophora stylosa

Quynh 344S | 06 | 1,28 |Avicennia lanata, Rhizophora stylosa

Rhizophora stylosa, Kandelia candel,

Bang | 344S | 17 | 314 |5 o iera gymnorrhiza

Rhizophora stylosa, Kandelia candel,
340D | 18 | 0,56 |Sonneratia caseolaris, Bruguiera gymnorrhiza,
Aegiceras corniculatum

Avicennia lanata, Rhizophora stylosa,

B40E | 18 | 057 |5, neratia caseolaris

Quynh Quynh

Rhizophora stylosa, Kandelia candel,

Luu | LUong | au6e | 17 10,01 . .
Sonneratia caseolaris

Avicennia lanata, Rhizophora stylosa,

Quynh 340G | 17 | 6,84 Sonneratia caseolaris

Minh 340G | 18 | 583 chennlglanata, Rhlzophorastylosa,
Sonneratia caseolaris

Avicennia lanata, , Rhizophora stylosa,

34451 17 13,14 Kandelia candel, Sonneratia caseolaris

Avicennia lanata, Rhizophora stylosa,

Quynh | 34451 06 | 0,10 |\ 1 delia candel

Thanh Avicennia lanata, Rhizophora stylosa,
344S | 18 | 2,87 . . .
Kandelia candel, Sonneratia caseolaris
344S | 03 | 0,81 |Avicennia lanata, Rhizophora stylosa
Son Hai 340k 9 |10,54|Avicennia lanata

340k | 16 | 1,81 |Kandelia candel, Rhizophora stylosa

Quynh Tho| 340M | 13 | 14,4 |Bruguiera gymnorhiza, Kandelia candel

Quynh Thuan| 340k 8 |17,15|Avicennia lanata, Aegiceras corniculatum

Quynh Long| 340k 8 3,34 |Avicennia lanata, Kandelia candel

Quynh Luu district has a total of 123.21 ha with mangrove land that
are considered very suitable for growing mangrove plants.
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c) Spatial orientation of mangrove forest development according to
land units in communes of Dien Chau district
Table 3.9. Spatial orientation of mangrove forest development by land
unit in communes of Dien Chau district
Commu [subdivisi| Land | Area

Town ne on unit (ha) Distribution of plant
Total 30,21
Avicennia lanata, Rhizophora
Dien 896F 05 2,05 stylosa, Kandelia candel
Dien Bich 896F 06 2,43 Avicennia Iana-ta, Rhizophora
Chau stylosa, Kandelia candel

Dien Avicennia lanata, Rhizophora
Kim 896D 05 20,52 stylosa, Kandelia t:andelp
Dien Avicennia lanata, Rhizophora
Van 896E 05 521 stylosa, Kandelia t:andelp

d. Spatial orientation of mangrove forest development according to
land units in communes of Nghi Loc district
Table 3.10. Spatial orientation of mangrove forest development by land
unit in communes of Nghi Loc district

subdivig Land
ion unit

Total 110,06

Town Commune Area (ha)

Distribution of plant

Kandelia candel,
960A | 16 0,77 Rhizophora stylosa,
Nghi Thiet Sonneratia caseolaris
Avicennia lanata,
Rhizophora stylosa
Kandelia candel,
960B 16 33,2 Rhizophora stylosa,
Sonneratia caseolaris

960A | 9 17,1

Nghi Loc | T\gNt Quang

Avicennia lanata,

960B 9 30,72 | Rhizophora stylosa,
Aegiceras corniculatum
Avicennia lanata,

Rhizophora stylosa

Nghi Thai | 960M | 9 8,82

Rhizophora stylosa,
Nghi Tien 960 10 3,03 Kandelia candel,
Aegiceras corniculatum

Avicennia lanata,
Rhizophora stylosa

Phuc Tho 960L 9 16,42
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e) Spatial orientation of mangrove forest development according to
the land unit of Vinh city communes
Table 3.11. Spatial orientation of mangrove forest development by land
unit in Vinh city communes

Town | Commune subdivision Lar]d Area .
unit (ha) |Distribution of plant
Total 34,14
Sonneratia caseolaris,
1023C 14 24,42 |Kandelia candel,
Vinh Hung Hoa Bruguierg gymnorrhiza
Sonneratia caseolaris,
1023C 15 9,72 |Kandelia candel,
Bruguiera gymnorrhiza

3.2.3.2. Spatial orientation of mangrove forest development by units of
coastal communes in Nghe An province

Table 3.12. Structure of mangrove planting in coastal communes of
Nghe An province

Town Commune '?‘JZ? Distribution of plant
Total 43,09 (12,65%)
Quynh Di 5,78 Avicennia lanata, Rhizophora stylosa, Kandelia
candel
Avicennia lanata, Rhizophora stylosa, Kandelia
Mai Hung 3,44 | candel, Sonneratia caseolaris, Bruguiera
Hoan gymnorrhiza
oang Quynh Avicennia lanata, Rhizophora stylosa, Kandelia
Mai 25,31 .
Phung candel, Su
Avicennia lanata, Rhizophora stylosa, Kandelia
. 3,6
Quynh Lien candel
Quynh loc 4.96 Avicennia lanata, Rhizophora stylosa, Kandelia
candel
Total 123,21 (36,16%0)
Avicennia lanata, Rhizophora stylosa, Kandelia
An Hoa 32,58 | candel, Aegiceras corniculatum, Sonneratia
caseolaris
Avicennia lanata, Rhizophora stylosa, Kandelia
Quynh . . .
Ban 13,22 | candel, Bruguiera gymnorrhiza, Sonneratia
Quynh 9 caseolaris, Aegiceras corniculatum
Luu Quynh Avicennia  lanata, Rhizophora  stylosa,
10,58 - '
Luong Sonneratia caseolaris
Quynh Avicennia  lanata, Rhizophora stylosa,
. 12,67 - '
Minh Sonneratia caseolaris
Quynh Avicennia lanata, Rhizophora stylosa, Kandelia
6.29 : .
Thanh candel, Sonneratia caseolaris
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Avicennia lanata, Rhizophora stylosa, Kandelia

Son Hai 12,35
candel
Quynh Tho 14,4 | Bruguiera gymnorhiza, Kandelia candel
Quynh Thuan| 17,15 | Avicennia lanata, Aegiceras corniculatum
Quynh Long | 3,34 | Avicennia lanata, Kandelia candel
Total 30,21 (8,87%)
Dien Bich 4,48 Avicennia lanata, Rhizophora stylosa, Kandelia
candel
Dien Chau | Dien Kim 20,52 é\i/ri]((:jeerlmia lanata, Rhizophora stylosa, Kandelia
Dien Van 5,21 Avicennia lanata, Rhizophora stylosa, Kandelia
candel
Total 110,06 (32,30%)
Nghi Thiet 17,87 Avicennia IanataI Rhizophor_a stylosa, Kandelia
candel, Sonneratia caseolaris
Nghi Quang | 63,93 ﬁvic_ennia Ia_nata, Rhizophota stylos_a,
Nghi Loc : : egiceras cornlculatym, Sonneratia caseolaris
Nghi Thai 8,82 | Avicennia lanata, Rhizophora stylosa (S2)
. Rhizophora  stylosa, Kandelia  candel,
Nghi Tien 3,03 Aegiceras corniculatum
Phuc Tho 16,42 | Avicennia lanata, Rhizophora stylosa (S2)
Total 34,14 (10,02%)
. Sonneratia caseolaris, Kandelia candel,
Vinh Hung Hoa 3414 Bruguiera gymnorhiza
Total 340,71 (100%)
3.2.3.3. Orientation planning for mangrove development in Nghe An
province
Table 3.13. Orientation planning for mangrove development in Nghe An
province
- Plan 1 tree | Plan 2 tree |Plan 3 tree | Plan4 tree | Total |Ratio
Districts . . . . o
species species species species area Yo
Hoang Mai 0 5,89 37,20 0 43,09 |12.65
Quynh Luu 4,45 43,35 44,08 31,33 123,21 [36,16
Dien Chau 20,99 0,50 8,72 0 30,21 | 8,87
Nghi Loc 1,41 41,52 67,13 0 110,06 (32,30
Vinh city 0 0 32,44 1,70 34,14 10,02
Total 26,85 91,26 198,57 33,03 340,71 | 100

3.3. Proposing solutions to develop mangrove forests in Nghe An province
3.3.1. Solutions for planning the use of mangrove forest land

It is necessary to review and plan stably for industries that mainly use
coastal mangrove land. This must be considered as an interdisciplinary
plan and must be legally accepted by the State, set up landmarks on the
field, and have signs.
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3.3.2. Solutions on mechanism and policy

Local authorities need to coordinate with higher authorities to resolve
and agree on the fact that there is only one management unit on an area
of mangrove forests.
3.3.3. Solutions for coordination between localities and departments

There should be coordination between localities and departments to
plant, care for and protect mangroves.

It is necessary to have policies to ensure sustainable livelihoods for
people in coastal areas in the context of climate change.
3.3.4. Solutions for science and technology

It is necessary to apply propagation technology and build farming
models on tidal flats.
3.3.5. Solutions using economic tools

Currently, in many fields of work, the use of economic tools in
management brings practical results. Therefore, for the management of
mangroves in the coastal area of Nghe An, it is also necessary to apply
this tool in management.
3.3.6. Solution for environmental quality monitoring

It should be implemented soon to help the mangrove management
agency of Nghe An province better manage it.

CONCLUSION

The Ph.D dissertation is carried out according to the approach of land
evaluation (LE) of the FAO (1976). This method has been applied in
Vietnam since the 1990s to assess the suitability of ecological factors for
the mangrove species: Avicennia Lanata, Rhizophora Stylosa, Kandelia
candel, Bruguiera gymnorrhiza, Sonneratia caseolaris, and Aegiceras
corniculatum. This dissertation has some conclusions, as follows:

1. The Ph.D dissertation has assessed the current status of mangrove
forests in Nghe An province:

In terms of area: the existing mangrove forest of Nghe An province is 344.81
ha, accounting for 32.71% of the total mangrove area of the province. This
type of land is distributed mainly in the mouth of the Bung river (Dien Chau
district) with 108.06 ha, accounting for 31.3%; Hau and Thoi river (Quynh
Luu district) with 93.86 ha, accounting for 27.2%; Cam river (Nghi Loc
district) with 63.06 ha, accounting for 18.2%; Lam river (Vinh city) with
52.16 ha, accounting for 15.1%; Hoang Mai river and Nha Le canal (Hoang
Mai town) with 23.14 ha, accounting for 6.7%; and Cua Lo town with 4.53
ha, accounting for 1.3%.
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Classification by function: the area of mangrove forest in Nghe An province
divided by protection function is 935.36 ha. Other functions are 118.92 ha.
Classification by owner: The Protection Forest Management Board
manages 292.55 ha. The household manages 13.11 ha, while the
commune People’s Committee manages 748.62 ha.

Classification according to current status of mangroves: Mangrove
plants in Nghe An province have 107 species, of which there are 11
official mangrove species belonging to 8 families, (less than 1 species in
previous studies, which is Lumnitzera littorea; 95 species of plants
participating in mangroves belong to 32 families, (27 new species added).
Thus, compared to Vietnam, the official composition of mangrove species
in Nghe An province is quite monotonous.

Current status of life form: The woody, bushy and herbaceous life forms in
the official mangrove group had nearly equal rates of 30.77%, 38.46% and
30.77%, respectively. In the group of trees participating in mangroves,
herbaceous plants have the largest species rate at 69.44%, followed by shrubs
with 24.07% and woody plants with only 6.48%.

In terms of value in use: Trees with medicinal value have the largest
number of species with 41 species, followed by plants for human food (9
species); forage for livestock (6 species); trees for wood, essential oil have
3 species; ornamental plants have 2 species; plants for fibers, fats and
dyes are 1 species.

Coverage and distribution: Dien Kim has the largest coverage of official
mangrove trees with woody and bushy trunks with 90%. Next are Quynh
Di (A), Quynh Nghia (F), An Hoa (G) and Dien Van (M) with about 80%
coverage. Son Hai (H), Lach Thoi Bridge (I), Nghi Thiet (P) and Hung
Hoa (Q) are about 70%. Quynh Phuong (B), Quynh Phuong Bridge (C)
and Lach Thoi Bac (J) are about 50%.

Distribution status: According to the research results, in general,
mangrove forests of Nghe An province are unevenly distributed from
North to South, from estuaries to inland. Therefore, this distribution does
not create large forest areas. Density and coverage also vary widely
among localities.

Current status of mangrove land: the total area of mangrove land in Nghe An
province is 709.47 ha, of which coastal mangrove land has the largest area of
372.23 ha (52.47%). Mangrove land along the river is 192.68 ha (27.16%).
Mangrove land for aquaculture is 144.56 ha (20.38%).

The features of mangrove land: The mechanical composition belongs to
sandy loam soil, slightly acidic to neutral. The texture of the soil and the
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nutrient content of the soil at the survey sites did not have a big difference
between the top layer and the lower layer. Research results show that the
soil in the estuary areas, and aquaculture ponds is richer in nutrients than
the soil in the coastal areas. The organic matter content is low, the humus
content in the coastal sediments of Nghe An province is poor in humus.
Characteristics of surface water environment in the coastal area of Nghe
An province: The parameters of pH, N - NO3 reach the permissible levels
in column A, QCVN 08-MT:2015/BTNMT. The parameters DO, N -
NO2, P - PO4 reach the allowable levels in column B of this Regulation.
2. On the basis of assessing the current status of coastal areas in Nghe An
province, the thesis has assessed the appropriate level of ecological factors for
mangrove species such as: Avicennia Lanata, Rhizophora Stylosa, Kandelia
candel, Bruguiera gymnorrhiza, Sonneratia caseolaris, and Aegiceras
corniculatum. Samples were taken on 18 types of land units with an area of
715.9 ha in 38 communes of 6 localities. These areas include Hoang Mai town,
Quynh Luu district, Dien Chau district, Nghi Loc district, Vinh city.
Avicennia lanata: very suitable (S1) 182.55 ha (accounting for 25.5%);
Suitable average (S2) 75.56 ha (accounting for 10.55 percent); less suitable
(S3) 80, 15 ha (11.20%); unsuitable (N) 377.62 ha (accounting for 52.7%).
Rhizophora stylosa: very suitable (S1) 67.54 ha (accounting for 9.43%);
Suitable average (S2) 237.82 ha (accounting for 33.22%); less suitable
(S3) 32.88 ha (accounting for 4.59%); unsuitable (N) 377.62 (accounting
for 52.75%).

Kandelia candel: very suitable (S1) 146.91 ha (accounting for 20.52%);
Suitable average (S2) 185.19 ha (accounting for 25.85%); less suitable
(S3) 6.15 ha (accounting for 0.86%); unsuitable (N) 377.62 ha
(accounting for 52.75%).

Sonneratia caseolaris: very suitable (S1) 20.49 ha (accounting for 2.86%);
Suitable average (S2) 126.42 ha (17.66%); less suitable (S3) 191.35 ha
(accounting for 26.73%); unsuitable (N) 377.62 (accounting for 52.75%).
Bruguiera gymnorrhiza: very suitable (S1) 105.95 ha (14.80%); Suitable
average (S2) 226.15 ha (accounting for 31.59%); less suitable (N3) 6.15 ha
(accounting for 0.86%); unsuitable (N) 377.62 (accounting for 52.75%).
Aegiceras corniculatum: very suitable (S1) 105.95 ha (accounting for
14.80); Suitable average (S2) 232.31 ha (accounting for 32.45);
unsuitable (N) 377.62 ha (accounting for 52.75%).

3. On the basis of assessing the appropriate level of ecological factors for
mangrove plants, the Ph.D thesis has proposed spatial orientation for
mangrove development for 18 land units in the study area. with a total
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new planting area of 340.7 ha. Hoang Mai town has 5 land units, over 5
communes with a total area of 43.09 ha (12.65%). Quynh Luu district has
9 land units, over 9 communes with an area of 123.21 ha (36.16%). Dien
Chau district has 3 land units, over 3 communes with an area of 30.21 ha
(8.87%). Nghi Loc district has 5 land units, over 5 communes with an area
of 110.06 ha (32.30%). Vinh city has 1 land unit, belonging to Hung Hoa
commune with an area of 34.14 ha (10.2%).

4. This Ph.D thesis has proposed basic solutions to ensure the
development of mangrove forests in the coastal area of Nghe An province.

Recommendations

- The research results achieved by the doctoral research meet the scientific
basis. It should be applied in practice in Nghe An province to soon restore
the green color of mangrove plants in the local coastal area.

- In order for the results of the Ph.D research to be effectively applied in
practice, it is recommended that when planting, there should be studies
on some techniques such as selecting varieties, planting, caring for and
protecting the trees that have been evaluated above.

- There should be studies to evaluate and monitor mangrove forests after
planting to draw experience and expand the mangrove planting model for
coastal areas of Nghe An province.

- It is advisable to apply the research results of the thesis to build a
planning for mangrove forest development in Nghe An province. It is also
necessary to expand the research direction for many other mangrove plant
species for mangrove development in Nghe An province.

- It is advisable to continue to study and build seed forests and seedling
nurseries to provide on-site seedlings to ensure quantity and quality.

- Itis advisable to continue to raise the community’s awareness of the economic
and ecological value of mangroves. It is also necessary to instruct people how
to harvest products sustainably and protect mangroves.

- There should be a master plan for economic development and mangrove
conservation for the coastal area of Nghe An province in order to
effectively use the potential of the area's natural resources. Moreover, it
is necessary to realize the goal of mangrove conservation in the context
of current climate change.

- It is necessary to invest resources to implement scientific and technical
solutions to protect and restore mangrove forests, and to minimize
environmental pollution caused by aquaculture.
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