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Abstract: Since the end of 2016, it has become the basic problem for the government to extract the rare earth ions in abandoned mine
areas.In order to solve the above problems, China Geological Survey supported the mine geological environment survey of seven

counties in Ganzhou, and deployed the comprehensive investigation and evaluation of the geological environment of the rare earth mines
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in Ganzhou.In this paper, UAV carrying hyperspectral spectrometer was used as the main remote sensing survey tool, the typical

abandoned rare earth mine restoration area was selected as the research area, and the hyperspectral images of 2 km” of typical mining area

in zudong area of Longnan county were obtained. With ENVTI software, mixed linear model was used to extract spectral characteristics of

original and restored vegetation in the mining area.Vegetation growth in abandoned rare earth mine area was analyzed by zoning, and

the health status of vegetation in the restoration area was tentatively evaluated. This method combines geochemical survey with

hyperspectral remote sensing, and provides a rapid and accurate evaluation means for the evaluation of vegetation ecological restoration

effect of abandoned rare earth mines.
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Fig. 1 Location of the study area
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Fig. 2 Zoning of abandoned rare earth mines
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Fig. 4 Vegetation spectral curve

F BRI, PSR 8T L Y S e
P4 b — B AR B A R A7 A A R R JE Y 2178
PR, AR AR B U8 S AR B A e 1) 5 T 1)

P RAAA RN EAR SR, APTREERN, £
N LI 7R RS HE A S 3R 0 5 A IR I
KR IR 70 L8 LA WA B B 4 R
B, BRI T K LR, S K AR A
Bl S AR, AT DLOE RO R B R, HAT A Sx g
BRI/ FR - W 0B 52 DX AR 0 >0 0148 5 X g



539 % B 12 1)

B B4 TUVH N 51 110 18 5 DR R G AR 155 SR R O P 2041

(e N GLIER
4 MOARAEREEHr

TR (V) 24 2 D 2 A R FE
) G R A G ds B 3 I R R AR B T, T LA
HERAE AR BT, FERR R SCER T A T R
1 150 FIAEBEFE BB | 3 B4 4% 36 B0 LA b
O 20 B (8] 25 56 114 R 40 X A I8 0 AR AE 7 AR
LY e 1Y B AR 22 43 (4 R ( Pigments ) | A
(Nitrogen ) | 7K 43 ( Water)  fiik ( Carbon) , =/ T JL
BRI S ORI E R A T Rk
Wl AR e )R KA S, X R B AR BT
D B e A B A B A IR B

VB 3R 4 LA B A2 A 39 B A0 1 5 R AR
Sy AR R T A2 BN TR R B Y 52 ) G
i ENVI #F ek i DR o R & A
TP HEEL, 76 1% 3505 0 1 M DR A7 RO i B 43
M, PEASG 0 Ll JF SR X 4 9k 100 5% ) K g R X B =

S AR E 32 T VP AN R R SR (A Bk Y 4 A
KA AR AG B, © XY e R & 5 T
R i 2 458 B U X SeER 2 A O A 1R
AR E 2y i, @ B8 — 1k R 8 R 5
(NDVI) , 0] P48 B 7586 07 10 0 A= R0, o+
NGWOR

NDVI g (1)

A, 0 =800 nm,p, =680 nm, FEFEHEH
X B LAT %57 B Hb X, NDVI SR 25 FR K, &
FeR AT DX AR A B, R ) TR T X
AR 55,

JCAI 48 B F oK B g e L & EH h
XSGR FIFHRCR , R R RCR B S5 A
B TG A A R T (FAPAR) AR R C &
I 2T 4R FUE TR B RG) PRAk AN AR AT B 1) 6 A
R AR
% (2)

Ko T AU BEE p TR S )%
BOOMA ., RG B8 BRI Al A e )2 A e ok 2
B A T 5 e R AR R A%, AN A
A R

RG

- €0 2R 45 O] T B AR B TP S 30 R A G AY
MER, PHatE RO R EEAETRFOR,
EEAAAE TR, 1K 88158 BON BE JEE 1 &
R, AR BRI E AR (ARI)
T, AR Ae T, Hat B sl

11
ARI1=—— (3)
pSS(l p7l)l)

A ,p.., =550 nm, p,,, =700 nm, ARI1 Xt
A RAE T 2 AR, AR K R A ) 2
EH R e AP

3 VR SE AH OCAE B4R L (NDVI . RG  ARI1) |
ENVI B MRA A S5 53 B ] B e A R bR X fe
PP Y 25 8] 3 A1 L ROR gt B A J32 0 A1 TR0 4 B
G50 9 25 AT T ITAL AR R BB R
FRBAMA AR , 5007 1 AR, Bs 25,

MNIEL 5 AT LA B0, Jit s A e DX S R A £k R 25 4
AT, 32 B e AR AR, FE & X H TR R
o FR)E A D AR B T A I I 4B 5 X
T2 R AL 2, R A 3 22, o
LSBT,

5 4% i

AR SCE e AL 2 i G B AN, R e e
HR XA E X m b EG, S BUAS [ 4 XA B
B LR , IR PR A 2 I X AR e AR B, 15
PLF 458,

(1) SR 07 1L X AE OGS 26 7F 550 nm
Aib PR R S L 7E 450 nm 670 nm Ak H B A
5 — R R (G TE AR — B, 5 Ah, RIS
MR AE 700~800 nm JERLBEYY , Y61k I S Rk |-
FRNZA 4450

(2) BEFEM 87 L X A AR k5 — it fele B A ok
FIEL, KA TANFIRRBE A« 2088 B4, Hovh g 301 4
HIXHPE LR G e, w2 i, 76 R 7
T I, R B A7 B IR BE a0 5, R ]
e R Rk

(3) 3 3 X6 5 75 M A L XA A 4 R bR A
BT AR AR K Z 208 1 AR AR, B X
FGTE | REBE R AR R, A7 2 AN ] o DX fR R R/
ARk TR R B >R85 IR B > B 8 5T IX A
B, T I TF R 2 X R B S A R, 7 2
K& & 1A B RE AR Bl K & 3] 15 filt K



2042 Hy i B IR GEOLOGICAL BULLETIN OF CHINA 2020 4E

114°51'10"E 114°51'15"E 114°5120"E

24°49'55"N

24°49'50"N

24°49'45"N

24°49'40"N

] #mesx
[Immenx

Bl'5  MRAAERE S i &
Fig. 5 Distribution of forest health

RS ESRE TR P S EY L E IR
KR TR, B LR FERARFRE R
MR R IR R WA E R AR T R 1 TR B PR L RE B JF R s ks Tk g

" _ . B 1B ) [ 7). 8 £15 8., 2017,396(3) : 25-29.
Sz at é‘ "‘?-: W _— 71~ b AN E& g
TG, B — IR T RS 6 Rl (2] X35 T 5 B TR 2 A5 ER B J 2 4 363 08 [ ). &R 1L,



H39% 12 BT A VIV BN E 58 T AU 1018 52 XA = IS R S (R P 2043
2013, (5): 135—138. SEREFI TR AR AR ST [ ]]. PO 2441, 2014,30(3) : 577584

T .
‘Zﬁb)‘[ﬁﬂmf‘ﬁ%%%@“&%’aiﬁﬁ%WJ[JHIWI‘?%L?C%&"%}‘EL,
2016, (37): 52-58.

RN 2 B, ¥ N B P 3 A L b S B IR R L
A J] BT K FE S IR, 2015,26(2) : 45-49.

[5] AR = R, fk i, % b m B R 0 X E B+ iR
WHE[ Cl /i e 2 H R 6L 25 5L & 58 T LR & g
R H S S E TS R IR LIS R SR
BARBHT 224, 2017.

[6] HE 50, 5 N T A s T 1 g F 5 2
AR (AR RR) ,2001,19(4): 315-321.

[7] &Ik T, tﬁ’ﬁu BT, TGRS B A
BIAG AT | ) A2 25244, 2014, 34(20) : 57365745,
%Bﬂ%l,T%,@zﬂ.%fﬁB{“T%‘ﬁ‘tiﬂ‘&x\fﬁ‘ﬁ{t%&fiﬁﬁﬁw#ﬁiﬂﬁﬁ

R[], b AEE KA

9] Jema EL i 7 B2 S 2x . B B 1986—2009] ML AT T
A ARAE,2011: 8

[10] BEHRA, A7 3C, XIE 24, 45 e R B BO% £ L M T3 PR 58 o 0
HAF5E[]). A & @ Fk2: 5 T AR, 2014,5(4): 106-111.

[11] % PO, ZE S8, 2. S35 S ST S % ot 0 S S50 238 358 1) 5% T
PEAG [ ] RDUR =250 (5 BB RR) ,2012,37(8) : 932-935.

[12] B 0A, BT, B0, 25 L TF20 50 B 0K [R) 5 R i Al BRI )
HramAl B2, 2019,56(6): 1032—1040.

[13] X Tt 3 SRS, FH A A7 B B 5 vk [ M. b T : Bl A, 2003,

[14] T Aok, R, BRI, 45 AW m%«}"?‘%ﬁ’*ﬁ’b‘ﬁ S EEK
TR S A .IEIJIIZUU:?*?*?EL2019,37<2):132—160.

[15] 4, T dT ARSI, . K RRUN 5 M4 2R R R AT 5[ ]].
rf [ AR AT K A K L, 2003, (8) - 40—43.

[16] SR B HEH P AT T Bk [ J]. T 5142, 2003,21(4) : 71-75.



