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Geographic data management, refined route design and precise naviga-
tion in biodiversity field surveys

Bin Chen
Shanghai Chenshan Botanical Garden, Shanghai 201602

Abstract: Field surveys are basic methods for biodiversity research and conservation. During field surveys,
geographic conditions are usually complex, knowledge about local geographical information, design of
routes for surveying, and the precision of field navigation directly influence the efficiency of fieldwork, and
even personal security. Using Google Earth, we can convert and edit various geographic data and overlay
these onto a 3 dimensional model of the Earth, to create a comprehensive geo-database. Then, we can choose
the location of plots and design the routes of field surveys. By using OruxMaps, which can be installed on an
Android mobile device, we can download and compile online maps into offline maps, find current locations,
auto-record track logs, display designed routes onto the maps and precisely navigate to target locations. By
using these tools interactively, we can easily manage the geographic data, design the routes in field survey
and precisely navigate in the field. Thus, we not only enhance the efficiency of fieldwork but also improve
personal safety during field surveys.
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Fig. 1 The interface of Google Earth. (A) Map browser zone: to move or zoom in/out the map and control data items by mouse
operations; (B) Place mark data editor and ruler: to select and use by mouse clicks on icons; (C) Geo-data management area: right
click on “My places” to enter quick menu to create folders, save and manage user geo-data; (D) Google Earth data layer management
area: to choose and display data transferred from Google’s servers.

A B C

B2 #HEIEELEEMFEEE. OZEBSLEMESEH; B IAMEELER BRITEMZ; (OFIFLEHRALL
REESE.

Fig. 2 Adding place-marks onto satellite maps. (A) Mountains and provincial capitals of China; (B) Mountains and county names
of western Zhejiang Province; (C) The Gutian Mountain and nearby towns in Kaihua County, western Zhejiang Province.
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Fig. 3 The circles with radius of 1 km, 2 km, 3 km, 4 km, 5 km, 10 km, 20 km, 50 km and with center points in the 24 ha
Gutianshan Forest Plot. These are useful for regional biodiversity survey planning and route design.
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Fig. 4 The plot grids of the 24 ha Gutian Mountain Forest Plots displayed upon satellite map by Google Earth

&5

tE
F& s
B gt B

- Y8 EE L
> D120 LR i RATHE T G

FFEH Excel —~Enl

« Ve HHELLBmE

- B &
271 %
> F& i
33T
> M8 iR
551 WHE
P O HAELEREhzonE s

» OB HAWLEHNS. 10, 20, SokmiEE
> OB HEIL sl e L Bs st

R @ 4+
| Bl th £ =l

HHUERFAARIPERREGESRGKIEE EEM. KE, BmeEMHE,

« VS HALEFR AR PR A EER

+ W& HE L EREEA FPE EHIEEE
Vg tALEFERRFPE RS RE

5 RAbdS . 1000, 00000474974
A FFR: 1000, 1864323405

SUFST 4 5 B L B SO A TR AP I
I SRR T o RC

=
& &

FE

RANFREHRIER

U 5 kmz 3

Fig. 5 To overlay and correct digitized printed map, kilometer grids of Gutianshan National Nature Reserve on Google Earth, then
recognize and mark the location names.



706 4 W) £ Kt T Biodiversity Science

024 2%

fi £
Bl#0: : 37 25 19.01°N, 1:
RRKBE BHREER
r id
& gmpns
YIS Ertia s
+ VIS s TR B4k
+ & s grEsmasLE
M pirREER
CH mEE
M ERE
- ED 4z 10002k
B

H 5283, 18530714
s g =
8 ptee gmEe
- M g EE--

e O sloesfls @&l (@ B  X[a[k[E

El6 201546870 P EEMEKBEYHLIFINMEXR B LFILSFERERIT. FELUERIIBEHEAS, Z£FE

AERIRENRRT ZFLI ML, IMBRERBEFEEAI km.
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directions, the outer ring with radius 1 km confines the area of field exercise.
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