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Abstract; The National Park System (NPS) in the United States leads the development of protected areas in the world, and
also formed a relatively complete national park science. This paper selects 10954 scientific papers related to NPS in the past
150 years, and combined with TF-IDF and LDA text analysis algorithms, obtained the composition and evolution trend of
national parks science. The results show that ; (MThe composition of NPS science has formed the overall framework of " four
beams and eight pillars". " Four beams" refer to the four interest objects, which are plants, animals, natural environment
and human behavior, and " eight pillars" refer to the eight research fields, including public administration, recreation,
geology, etc. @ The evolution of research popularity of 18 representative words shows that park science has obvious
stratification, and has the characteristics of overall rise and different processes. The high-heat area is eternal topics such as
land, the medium-heat area is basic research such as biology and emerging fields such as climate change, and the low-heat
area is mostly occasional research such as fire.(3) Park science is closely related to the development process of the NPS: the
initial stage of the NPS focuses on the natural resources survey and the driving factors for NPS establishment; the system
improvement stage focuses on the institutional and infrastructure of NPS; the current affairs-oriented stage focuses on major
events such as the Great Depression and World War II. ; The multidisciplinary integration period presents development of
different disciplines based on ecology. Understanding NPS science has very important significance for the development and

science of China’s national park system.

Key Words: National Park System (NPS); park science; constitute framework; evolution trend ; four interest objects;

eight key research fields
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FE 52 2 Bl A g 42 il b 15 (control locations for research) FIAEfLFE v A RL AT 42 4L TiF 2 HLE2 . BH—TF
T, B 58 0 R G0 el e it 1 o 2 S04 O IR R 8 Bl B DR P it A BRAIL T B0 DR sh A it
TIRSEAYEE ALY G T AT I 94 [ R 22 LA 2, DT B B TR A B A T A B R e ol
BB SRR ORI BT X B R A TR A4, R4 P TR IR A 2 5t BB T e
KA A A= 5 BF R BER  JE A R T E R A RRER R | TR Z R E R A R A TR E K
Z3FE 27" (National Park Science/Parks Science ) o 5l &5 [ 58 23 Fel AH 56 (9 BT A S0 IR AR 2R 24 il [ % 2 el
PR,

FEREMA iRy E R AR E S HE KA FE KR (National Park System, NPS) A #:i% Z7 X
HAEBRG = B2 A 50T I, 52 pF90 7 — AR R IRAE 1916 R R K ARE L), |
TR FIE, FEER A A S RGBT, K Tl M AR R B Mg hoe ) F8ER
WA — B R A A AR REEMIR . WA FE rh AR SEUNIE | AR R BEHH A, N T MR 5% FE A1 B RE
VR W, 5| SR SRR Y A5 Ko i BB AR, TR I 4m ] AR Yk, R B A el i A 7E
NG TF A, MR SR 2015 ST DK ANV A 5 7 B A S S M B A AR KOG IX B Il i 5 38 % s
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R T INREZ A B SRR T 0 06 &R ek 52 8 Bl 4 R fil B i Jie , NPS 2H 236 R B2 B 55 L b WL
BT 200G . 1963 4, [ 508 el 8 IR W 128 A 5 A 1 B 50 el 1) B A4 sh 4 1) 1 ( SRR ORI A
W PR ) ) R THRE MRS ) ) (URR( B T ) ) o S FLA BB A S SO, SR B 2 TR 7
NPS & J@Hp AT RAER AR HE T ASRTTIRAST B, 1992 47, 36 [ [ A el 45 B H i T Bk A RN [l ) oF
FERAS  $ T A BB (parks for science ) 5RHAAFE (science for the parks) B & JEHLE D [FIRHE H A
Bl A5 1w OBS RS, EEE AR R ERAE S IH @ FISL I, F B2 BOR 2 5 A st

T A BT B SN el Bl 2wl T 4 Tl A 5 O BL27 ( Science in the National Parks) HIRIA R | 2438
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NP, OEFK A R R R T LRA - 0 K2 Bl v (1 75 5% (soundscapes ) 1 ARSI SR SRR AR
PIAGR ST 4 @5 MR ARG AT LRk, s " M E " Bssat
Heth Bt g FIBURTA I AF TR RSB E A AL B AR I A R s
Bl M BE IR PREE A5 05 AT 30 4Rk IS E G A Bl BFF I N AR 0T 7 04512

SN, 5T NPS 28 P BE27 A8 B B IBRA TS R e —E B R R, (DRSR NPS R FITFAf i
B 2P R 2 SR B0 SE PRI A, ok R N B R RETIE RN BIE PR A BOR . @RI £ iR V18 SCR 4R
JEL NS0T B — AU, TEIX 150 Z24F A [ 58 2 el 4 Je o 8 v T ol ) o SRR e LG 2 1] 2 2 el R 2 U R
BELEPEM SRR

2015 4FZ 5, H DT AR FE 508 AR e, ARG TS R B, St R B 2 22 BT 28 48 i (HLE:
PR ARG SRR B, BT, PL 150 4R A NPS BIF 5218 3OO FER , SR FHRCHE 42 4 25 07 ik 4R
NPS 2Pl BFABFFE B TR G2 SR AT AN B A I8, 70 BT NPS B2 i) ke a3, LA 2 v [l 1l 22 2 el 1R 2R

1 HARFER

L1 Bk 5 4k 1

AT L) Elsevier  Taylor& Francis SSH , Wiley Online library \JSTOR | Springer F. K [ B3 %48 22 A M 52
[ R 2N el 45 B Ry H W Park: Science ) W PIVE AR, (Park Science) 1] F)F 1980 4%, FEFE A & NPS H
SR L2 SO S BAE 5 T Y I8 S0, R AR Y SCHRZE B HE 3 ) (Journals ) BE27 18 3C (Article ) , AN F A5 8T
(book chapters) FIF5 1T (reviews ) 45

AR TR SR R AE R L | XA [ B P PR AN [ A R AGHATAL R (£ 1) . LA National Park” 1E2H
Rl TR 28 OR A A THE 7 0908 1970 4EHTAE NPS (8 30; QX F 1970 4F 5 KR 3, 8T
“USA” —TalfE A 2R A FEAT BRI, K NPS IS JBnvh =55 ) 933 PR SCHEBRFEAb . B 2RI 18
AT 10978 F, Horh 5 KRB 9882 7, (Park Science) 1T 1096 4,

R1 FRXBBEEPZEEERAERZRIREREN

Table 1 The formulas used in different literature databases to search for scientific papers of the U.S. National Parks

Bl KRR Bt & Database
- Search
e statement JSTOR Elsevier Springer Taylor & Francis SSH Wiley Online Library
t.' " At‘ ‘l ‘k*”
1§70 AR (()[1{( national park =) :Il‘lﬂt;, azl])lstr'ficjlt( , keywords f’iﬂfellcor;tlain's‘;k ¥ Plu};(li:a"tion Title; " national f' ne'nki)o?al tpark "
abs (" rational park ")) national par national park # parl in abstrac
Title, abstract, keywords title contains ;
((ti;("national park #") OR ! e,’ bsttact, Reywores: e L o [ Publication ""national park * ""
EEER - .\ " national park" " national park * " e . )
A ab (" national park *")) AND Find articles with these Resal(s) for " SA"” Title; "national park *" ] in abstract
("USA")) } e AND [All; "USA"] and ""USA"" anywhere
terms: "USA" within Article

ti: B title ;b % abstract

Hei b BT S TSP IR OSSO A @8 — WA HT AR 2 OMIBR R IR 745 ; @M R TE 2 X
FgE) 2 QR i, Horb, 24 RIS SRR AN ME LA 3T, e A E 8 SCECEE S 10954 B 1850
Bk, 1980 4FJ2 NPS 18 SCHU (1973 /K UG : 7 1980 4R Z AT, 18 SC AR D Bt I KB 9218520 4
90 AR, JL IR 21 202 5 NPS AHOCIS SCER I 2RI (B 1)

1.2 BTk
1.2.1  TF-IDF F#AE i 5347
TF-IDF (term frequency-inverse document frequency ) -l Salton' 42 1 , F TR A ( TF) 38 SCAY DS

http ; //www.ecologica.cn/np



5000
4500
4000
3500
3000
2500
2000
1500
1000

500

SCHRBCR
Number of literatures/faj

1872—1880 {
1881—1890 |-
1891—1900
1911—1920 |
1921—1930
1931—1940 j
1941—1950

1951—1960

1961—1970 {
1971—1980

1981—1990 |-
1991—2000 |
2011—2020 |

1901—1910 |
2001—2010 -

&
==
5

E1 XEERAEEREXHFIS SRR (1872—2020 4E[H )
Fig.1 Temporal distribution of the number of scientific papers studying the U.S. NPS (1872—2020)

(IDF) W35 04 1%, 9 2 e F1 4 TF-IDF {& . 3@ 5 TF-IDF {845 3 (R AE 8] | 0] DL 2 4 R A8 2 v s At
P %5 B R, S — N ERAE TR 7 4 SCRY A Y BB | R ) R i AR SRS AR TP B K 1
T b A5 R A2 B S i R AR RS SCE G A3 22> . TFR-IDF 3R .

TF_IDF = = x | N (1
=— X
_ C og N+ )
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IR RFIET w B9 SCREEH

AR R) T R i S BG4 R IR X TR-IDF {8458 5 (0 RRAE IR HEA T A AT | BE A% 11 WL 38 7 R BT
PYERAE AL, ASCHfE H NPS #F55h TF-IDF {HHEZ SERTHY top-100 FEAETRIFEAT 437 .
1.2.2 LDA FRHRI T

LDA ( Latent dirichlet allocation) TR iy Blei 25 A JF &, B 745 725 SCRYAE P Bt is SCA5 A6 A%
LDA BRI 5 1A] | FURISCRY = 2454, FL 4R UK R S0 DL — e MR 8 T 38 08, I kA~ =
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2001—2010 4E[A| 24T 3579 551830, & A FHHE IR “ five” (16 SCECH 1020 f5 , WA R TE 2001—2010 4F B[] B
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B TR-IDF 55 LDA PIFEL A4S R AT 5 o3 Hr | AR SOl PR 583k 10 0 W 45 R 5 91 HT, phy = 23 a8
Ve A2 D9 B Al BT 1k — 22 4 P R 7 12 B A B 4 R 8] A N AEER R

REER GIERL AW FE B, HF TSRS R =TS VIR o S KA PRk ) 2R TERF R AN
BRI FE U, T HE 25 A R GO B R AR RE SR AR A R SR —— 5 ) A Ak B —
HEZRH 2 —— S T AP BR . TF-IDF 25 R0 € E2OCTERT 42, LDA TR 45 AR 5207 ), 25 45
FALETE NPS B SCHERT TE T, 0 A AR5 ik i A3 A A DL B B 5 5 AL B3l 4, 45 Rk 24 BF S B A2 Al

21 FEXRENS
SR RGN A, EERTET 100 A FIERIETR (top-100) (3£ 2) #E47 AN T35, 15 5] NPS WF5THY 4 Fh 2%
XS . s MY BRI AT H

*2 EEEZRAERZFILEXHH top-100 $FER
Table 2 Top-100 Feature Words by TF-IDF Values of papers for the U.S. National Parks

P o Y i R
Ranking Wonds Values Ranking Words Values Ranking Words Values Ranking Words Values
1 fire 0.1259 26 habitat 0.0594 51 cover 0.0486 76 effect 0.0430

2 soil 0.1228 27 biomass 0.0588 52 genetic 0.0481 77 road 0.0429

3 wolf 0.1146 28 conservation 0.0584 53 treatment 0.0480 78 grassland 0.0428

4 bear 0.1138 29 elevation 0.0575 54 survival 0.0479 79 cell 0.0428

5 tree 0.1118 30 temperature 0.0575 55 carbon 0.0479 80 land 0.0424

6 elk 0.1107 31 tourism 0.0572 56 nitrogen 0.0478 81 tropical 0.0422

7 forest 0.1056 32 climate 0.0569 57 abundance 0.0475 82 herd 0.0421

8 lake 0.0890 33 vegetation 0.0568 58 people 0.0474 83 ecol 0.0419
9 model 0.0860 34 prey 0.0563 59 fish 0.0472 84 class 0.0418
10 plant 0.0818 35 wildlife 0.0563 60 island 0.0469 85 protected 0.0418
11 seed 0.0806 36 seedling 0.0547 61 patch 0.0468 86 spatial 0.0417
12 bison 0.0752 37 bird 0.0546 62 deposition 0.0460 87 depth 0.0416
13 species 0.0749 38 community 0.0546 63 grizzly 0.0460 88 diversity 0.0415
14 concentration 0.0738 39 grass 0.0524 64 savanna 0.0458 89 predation 0.0414
15 population 0.0714 40 landscape 0.0522 65 animal 0.0457 90 rock 0.0413
16 visitor 0.0703 4] sample 0.0522 66 social 0.0453 91 organic 0.0413
17 leaf 0.0701 42 canopy 0.0513 67 surface 0.0452 92 everglades 0.0412
18 stream 0.0694 43 richness 0.0511 68 deer 0.0450 93 ecosystem 0.0412
19 water 0.0673 44 trout 0.0506 69 stem 0.0444 94 disease 0.0411
20 elephant 0.0657 45 mountain 0.0505 70 growth 0.0441 95 predator 0.0410
21 chimpanzee 0.0649 46 creek 0.0503 71 primate 0.0440 96 burned 0.0407
22 river 0.0644 47 spring 0.0495 72 ecology 0.0432 97 canyon 0.0405
23 density 0.0633 48 wetland 0.0491 73 human 0.0432 98 aspen 0.0403
24 sediment 0.0612 49 management 0.0488 74 trail 0.0431 99 coral 0.0403
25 pine 0.0608 50 mortality 0.0488 75 lion 0.0431 100 disturbance 0.0402

211 Y

7E top-100 FEAETE T, 5 IR EE e 2 . OZW2E514 1. AR (wolf) | FE (bear) BRI (elk) |
BF2F (bison) 55 10 RFN Y, X LS H) K A7 T B Y4 00 s R A 245 R 56 P (1 SCHE A | T LR A= 2h ) L G |
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IR B 37 K @B EARTE RS, W PR A A7 (Species distribution models, SDMs) FRAFS 7284k
it BE RE R RRAICHE AR I 207 5 DS ) 532 T ek T B8 2 o = 8 B8 (richiness ) ™) 5 40T B 0 5824 Pl EE B 5 AT
G & W4l AT R (survival ) 5AETZR (mortality ) BAELLDY s 3847 3 17 M ( predation, predator) 2 2k
P (diversity ) SZ PR ( protected ) B ( disease ) 55
212 Y

Y& NPS BFX 5 — DB B X%, O FEE P EMY BT (community) M # A4S R
(vegetation ecosystem ) JZ= UK, FHIEFNE TR 25K (forest) AH B (vegetation ) Fii 4 B ( savanna ) 45, 3 X W) Fh
RE IS RAETR] SR A (pine) 5 14 (aspen) , 5 S W BIFSE h W FPRRAE IA) o bE & A BN ] s @ XA )1
PREERS PEATRE SRR TR P4 1, A1 (seed ) (M (leaf) &l (seedling) B e (canopy) .25 (stem) %553

Yyt (biomass ) MY A1 YR ARG 23 (B BEBR ( patch ) FE IR 25 45 (DR A7 3040 R AF TRl J& shAE S BT 3L
45325 (class) 0K (disease) FEH (genetic) %5 i (density) \A=35 (ecology ) %5 .
2.1.3 HRIFEE

H ARIREE 2 I A A= s LA A AR I AR R IR R R R 1, IR K R A AR B =R G e
X4, FSRIRSEWS B AR A b 2K d 22 . DM 55 - 58 1L bk | - i | - 8 58 i 2 SRR AR 1] 0 DL R AR B
(habitat) BTG A BRI 5 4 U)K 2 1] RS s QKRG I WA R (creek ) D (wetland ) 45
FRAETA] @SN SA Ta AR T LA B B R SH  FEA fE 3R @k, A K (fire) JABE (burned ) 2545
fiEGA]
214 AEATH

AT A NPS B SRS 2 —  (Hie S8 I B AR T HAh = A 56X 42, 7E top-100 FEAF IR H (X
JiRUE A, (tourism ) F14E B ( management ) PIERIETR 5 AT A BIEIKER . EENSAHE . — 2SI
EHREC R BRI P I B A R AN R DU SR ST R gh
T (trail ) S B (road ) SEHERAE TR LA B X S0 BEAN (B IEAN 17 45 QUFREE s BB ST, Wi % (visitor) 9
FT R YRS Sh AT AR R BERE I 45 N ERVE DR A , 5 E R AR KC AR R EA S E R
At X B =R (B NPS L35+ X RIWAETE % o F S AR b
2.2 SCHEWIE G

M 15 AR BE P A TE R AR A 109 A £ DLRHER ) | X b AT a i s AR S 45 8] NPS Bl24 R 58 i)
8 KOCHEATIER , FEAF ST H BER R]SE JE AR an T
221 AMEH

TRFLRE NPS G i3, A FRATEA 97 3 BT BUR X NPS 6 HA T 0 IR, A 28 SC8ia |5 1
F13.85%, TEEAEF AR Z 9], %A © 248 SCH B, 42 7E NPS gtk b EM: LA iR B
SF, M H —E 55 NPS BB, EEMR DT A . O AR ESA S50, X3hPr b5 A 5 A 5%
PRI HEA T A Y MU A S (T1 . 415 WHEER R IR, SRR IR A B (T8 ) s @A BRI, 2 L
B L 5K el 4 B ) | ) 5K [l e K ( superintendent ) 4545 BALAG T B B HL 0 45 (T4,10,17 .36 .37) s @ FL LI
S, PR R ARAR AR S A AR R IRARL , DR T R 25 OC R RIVEAE BRAT N, NG NPS PR B
% (T26.,44.55.77.95) . @rEIX S HARSE E 46 R 7 [ SR el N 18 A Ak DX B, ([ 5 el 4 L )y il A -
RAEH RS GEFAFEMEES, RN ABRHR A HHITA &% (181)
222 i SR

i EE S NPS IR EE H A2 — L NPS WFFE R BN, 19 42 90 4R40, Rt il T
“visitor” — ] , MASIE SCEE (5 LU N 4.66% (T5) , FBEMFFE T A : O LLE Hb A 3 107 BBt A 15 (T14
23) ; QUM H AR GRS SR I & Z M B9 F J& (T51.76) s @ LB A S WU T (35 20 BUA S (T69 ) |
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Fig.2 Visits quantity and research hot values for different units in the U.S. National Parks
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K 5 TR NPS B i R s 2 —, BB A Ol Sk, DB A R [ ST R ok
L S Kt PR BE IR ISR T TSR T A B R (T2) s @Bt . A SR BE 25 TR I A J o (6 (11
13) VLSRR BUR R R ARSI B IO B L AR S5 IE 2 (T63) ;@K IR, KIIWiR Z )5, #id:
HEBRG(TT) R XL A ;@ 0E0R 0 L s R 2 Re R I T 25 i 0 A [ 48 S AT &
B 1k 3R A SRR IR AR A T5 5, LA A X A B IR 5 e (T46)

K5 B ATIEAE NPS BHABFTE AN ™ 8, A S8 SCECR A 0.78% , /5 (5 NPS i 60 4518 SCEUH 1
20% L b, EEFEEA . —REAQEI, NPS K JEXT [ 4R B IRA S A A BT K ; TR AEE 19 2
WL 20k B B BE S NPS BRf R ge 4R L] e fn S0 4
224 HEPES

TP A 502 NPS BIFSE e 20 (5, 8 SCHCE: |5 bk 30.56% , 76k R BEVE S RGN 29
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Fig.3 The framework of science in the U.S. National Parks
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Table 3 The representative feature words and and its research hot range in the U.S. National Parks

PSERIE 3 B RFAIE R FE[F R iR HE X (] FREMEAFE I
Focus object Core feature words Common feature words Hot range Representative feature words
WYy animal species T A X 7] land
Animal populali(.m (0.7—1] management
c?mml‘muy population
diversity community
Y plant conservation
Plant effect
ecology
ecosystem
EE/ 378 land protected R [X [l animal
Natural environment climate conservation (0.4—0.7] plant
fire climate
effect species
ecology protected
ecosystem diversity
disturbance
ANFEITH management RRHRE X [i] fire
Human behavior tourism (0—0.4] visitor
visitor tourism
disturbance

(2) HR IR DX ] B R AR TR A B B AR T B Bee R . 1970 4 LAHT, animal F1 plant P9 18] AAFF 5% $03E 522 04
ANTRIERY, animal FAEE(EAE AL /Mg BE LK 5 1%, ARSEGE 1S | plant $A(E D) 275 2848 I A A8 2T i D 9%, S
2% T, species 5 protected WA B 5T #AEE T FEARZEALL 20 tH22 90 4FEAR LART 2 T R H I 30 4F 0] iR
WIS 2B G, 7E 20 128 90 4EAR LI, 45 56 climate A1 diversity FIBFFT I ARG RN FEAL, IT 30 45k HAE(E
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Fig.4 The trends in heat values of representative feature words of papers in the U.S. National Parks
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Table 4
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Representative topics of papers at different stages in science of the U.S. National Parks

Bt

Stage

A

Topic words

fRFE F

Representative topics ( RT)

4]
Initial stage of system
establishment

1872—1916

TR R e

System improvement

1916—1933

3 1
Current affairs oriented

1933—1966

PG
Multidisciplinary integration
1966—4>

steam rock camp trail fire eruption mud lake hole way

region animal lake range science creek expedition country nature purpose
lake herd forest land survey river limit nature road visitor

protection congress fork rock place superintendent bison tourist territory force
species grass meadow plant leaf petal botanical flower gazette creek

rock geology river fossil peak survey lava area geological water

mass plant forest secured area science law appeared nature land

building forest area public problem purpose interior development canyon land
view printing light office hand living science effect human characteristic
mountain camp area valley canyon tree region road river range

historical report office government director quarterly superintendent

bird canyon map animal lake survey river line water wild

view building locality evidence valley scientific occur region build highest

forest area land society boundary public mountain region tree feature

ice water survey report river mountain stream lake research surface

area land government public purpose building structure development natural geology
road land forest system interior public department report problem society

species plant flora lake abundant forest area genus specimen collected

species collection bird science specimen young society list lake collected

rainfall grass population dry rain young animal seasonal count movement

population range animal habitat individual wildlife behavior activity ecology observed
population egg density animal predation ecology individual growth control mortality
water river fish spring stream sample lake species population condition

population habitat range animal forest land density survey member individual

density model mortality survival population effect mass value parameter difference
population survival wildlife effect animal disease mortality management individual fish
species island bird plant habitat diversity population flora collection distribution
species habitat bird mountain trail elevation range vegetation mammal road

wildlife road habitat human home management location activity animal movement
conservation management land wildlife people resource reserve protected policy human
population sample genetic individual diversity sequence structure molecular evolution
wild

forest cover shrub soil vegetation plant tree slope community dominant

forest cover value community sample pattern index plant tree elevation

forest habitat bird conservation land reserve island tropical community ecology
elevation analysis growth model slope sample value pattern location relationship
plant leaf growth population species effect density ecology nutrient difference
vegetation soil forest species cover disturbance tree community shrub plant

tree forest species density dry ecology class plant leaf rain

soil plant biomass grass grassland grazing effect ecosystem

soil plant leaf sample concentration organic dry value level water

plant seed leaf forest tree dispersal ecology tropical stem light

model scale spatial elevation landscape distribution pattern patch vegetation habitat
climate temperature water elevation precipitation wetland response effect

drought global

impact value visitor environmental level analysis landscape social based method
wildlife road habitat human home management location activity animal movement
management resource research program natural visitor system service

information project

land forest conservation service development management wildlife boundary
environmental resource

management conservation land resource people community development environmental

service protected
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Attached Tab LDA theme mining results of NPS literature under 15 periods
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Period Topic Topic words Number of literature

1 1 region animal creek deposit country nature science rock report question 6

2 steam range eruption lake mound boiling beautiful camp rock region 5

2 3 species grass meadow plant leaf petal botanical flower gazette creek 2

4 protection congress fork rock place superintendent bison tourist territory force 2

5 lake herd forest land survey river limit nature road visitor 2

3 6 rock geology river fossil peak survey lava area geological water 3

7 water species geyser hot spring region flora air place theory 7

8 mass plant forest secured area science law appeared nature land 3

4 9 lake water avalanche mountain fish ice trail cliff place surface 2

5 10 building forest area public problem purpose interior development canyon land 10

11 water spring surface science rock amount range shown region mass 8

12 bird species list lake water animal river description wild collection 7

6 13 spring water hot rock surface river area region valley level 10

14 mountain camp area valley canyon tree region road river range 13

15 forest area land society boundary public mountain region tree feature 15

16 water stream mountain river elevation valley altitude higher lake observation 1

17 historical report office government director quarterly superintendent people cover mountain 5

18 species tree specimen science abundant lake forest collected section collection 12

19 bird canyon map animal lake survey river line water wild 5

7 20 pine tree growth diameter level area water mountain species dry 2

21 ice water survey report river mountain stream lake research surface 37

22 species collection bird science specimen young society list lake collected 8

23 trail dark species mountain area ridge camp road forest structure 6

24 forest area spring tree species method plant fairly island mountain 1

25 plant creek place lake slope canyon abundant pine soil dry 16

26 area land government public purpose building structure development natural geology 8

8 27 valley stream rock lake water fish creek mountain river area 4

28 bird young species observed observation pond begin region tree individual 3

29 species plant flora lake abundant forest area genus specimen collected 10

30 plant root soil system species mountain altitude dry slope habitat 21

31 line level continued surface activity bottom value shown water position 2

9 32 forest tree species slope plant soil community vegetation cover mountain 10

33 lake water sample value creek section surface development level result 13

34 bird species list visitor lake mountain region map nature account 10

35 species specimen genus locality flora collected section collection character rock 36

36 historical commission society program public plan map region survey system 14

10 37 road land forest system interior public department report problem society 37

38 temperature spring water river growth value soil species sample plant 37

39 species tree plant forest mountain soil specimen collected elevation genus 29

40 light population range wildlife movement spring result observation method reduced 6

41 canyon culture survey historical structure report river section san historic 32

11 42 rainfall grass population dry rain young animal seasonal count movement 7

43 bird behavior observation observed individual population habitat tree social frequency 15

44 service mountain management forest land research report natural department government 5

45 forest cover shrub soil vegetation plant tree slope community dominant 17
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46 soil temperature plant energy water value feeding concentration sample level 7
47 population egg density animal predation ecology individual growth control mortality 10
48 fire animal grazing activity class interaction social behavior relatively forest 11
49 spring temperature light water hot activity effect experiment concentration ph 9
50 lake fish creek river stream specimen complex valley rock water 13
12 51 management resource research program natural visitor system service information project 267
52 animal individual feeding population young behavior observed result sample range 63
53 elevation analysis growth model slope sample value pattern location relationship 27
54 stream value ecosystem plant control natural problem biological development resource 14
55 land forest conservation service development management wildlife boundary environmental resource 35
56 plant leaf growth population species effect density ecology nutrient difference 53
57 fire forest natural effect structure community model habitat vegetation tree 16
58 water river fish spring stream sample lake species population condition 32
59 grass community species diversity vegetation temperature ecology pattern ecosystem dry 21
60 vegetation soil forest species cover disturbance tree community shrub plant 33
61 soil lake concentration level ph nutrient sample air effect water 49
62 population habitat range animal forest land density survey member individual 16
63 mountain section peak surface region valley lake structure model research 45
64 tree forest species density dry ecology class plant leaf rain 42
65 species island bird plant habitat diversity population flora collection distribution 39
13 66 soil plant biomass grass grassland grazing effect ecosystem response range 77
67 population range animal habitat individual wildlife behavior activity ecology observed 213
68 soil plant leaf sample concentration organic dry value level water 34
69 impact value visitor environmental level analysis landscape social based method 129
70 density model mortality survival population effect mass value parameter difference 79
71 fire seed cover vegetation species shrub landscape forest plant patch 63
72 species plant tree forest community abundance diversity ecology tropical habitat 58
73 water stream temperature model spring surface sample value analysis creek 46
74 forest tree pine canopy growth species vegetation density class slope 81
75 water river land system map spring management resource habitat stream 63
76 resource management program visitor project system monitoring manager science plan 93
71 conservation management land wildlife people resource reserve protected policy human 98
78 species habitat bird mountain trail elevation range vegetation mammal road 67
79 lake fish water species mountain river climate organic basin core 81
14 80 model scale spatial elevation landscape distribution pattern patch vegetation habitat 416
31 management conservation land resource people community development environmental S48
service protected
82 forest habitat bird conservation land reserve island tropical community ecology 324
83 wildlife road habitat human home management location activity animal movement 197
84 fire pine forest climate tree regime interval vegetation frequency disturbance 83
85 density biomass abundance ecology feeding foraging mass effect resource availability 101
86 population model individual predation genetic effect survival predator sample ecology 249
87 water lake stream concentration sample river fish aquatic collected environmental 297
88 model water river survival effect parameter management growth rainfall regression 225
89 plant seed leaf forest tree dispersal ecology tropical stem light 215
90 soil temperature plant water root ecosystem carbon nutrient moisture dry 159
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Period Topic Topic words Number of literature
91 individual wild sample animal social behavior genus observed society family 180
92 tree forest growth canopy stem diameter tropical gap class density 349
93 surface spring water cell rock sample temperature marine region basin 122
94 plant vegetation community grass cover effect treatment grazing grassland shrub 114
15 95 management conservation resource people community wildlife service human social development 714
96 vegetation cover climate temperature elevation remote precipitation map spatial scale 278
97 population density survey wildlife island conservation individual animal home habitat 185
98 habitat mountain road location patch selection wildlife elevation scale resource 147
99 individual ecology prey animal effect predator behavior human pattern risk 391
100 bird detection survey sampling monitoring sample abundance spatial breeding ecology 152
101 population survival fish effect mortality wildlife growth management disease individual 256
102 forest land conservation diversity community biodiversity protected richness landscape habitat 248
103 river stream water temperature surface basin process depth survey valley 233
104 fire population genetic structure ecology landscape burn pine individual climate 135
105 sample sequence collected genus cell taxon region molecular observed diversity 411
106 water climate wetland sea coastal marine scenario island ecosystem impact 198
107 soil plant community effect leaf ecology vegetation grass biomass root 513
108 forest tree density growth canopy pine disturbance ecology mortality tropical 261
109 lake concentration water sample spring organic air environ surface nitrogen 380
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